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One house on this street is smart enough to 
<no\\ its owner is about to arrixe home. 




/UUClll^ ll(jnir Dilrrlor. Weiiome to the age of the smart home. 
\N itli IBM Home Dirw-tor aiid your PC, you can program yiuir lights to come on as you 
ronie fiotne from work. Set up ^i-eekly routines, so your house looks lived-in while youre 
.1 way. Even shut ofif a c-offeemaker that s been left on by mistake, with just a phone call.* 
Home Director is simple to install, st^t up and operate and works with existing wiring. 
Your Starter Kit includes software, remote control witJi Remote Module, Lamp Module and l^C 
Gjnncction Module, all for under $100. A small price to pay for a little peace of mind. 
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I (far Wfb Hte at www.pi .ibni.(i«n/honiedirrclor to find the nearest parti<-i|>atiii^ retailer 
' >'.u\ HdiiK- Dir. , t, ,r I V.r more iiidmiation. or to order, tall I 8tK) 12f)-7235. ext. 4670. 
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Cover: NASA's 
last supership 
will be first to 
fly to Saturn. 
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Digital Ink pen; 
hyperdrive camera; 
200-mph bike. 
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SCIENCE & TECHNOLOGY 



31 Science & Technology Newsfront Standing 
cosmology on its head; imagination inflation. 

72 Attack on Ozone Science That CFCs and other 



chemicals damage the ozone layer is indisputable. 
So why is a debate still raging? 



Ki^mi 80 Cousteau Remembered An adventure-filled 




life changed how we think about the ocean. 



COMPUTERS & SOFTWARE 



55 Computers & Software Newsfront Electronic 
legs for snail mail; pumping up the e-volume. 



66 Return of the PDAs 

Reports on the death 
of personal digital 
assistants were 
apparently premature 



ELECTRONICS 



38 Electronics Newsfront Eye scans at ATMs; turning 
leaky" TVs and stereos off — completely. 
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60 COVER STORY Reaching for the Rings On the heels 
of Pathfinder's success on Mars, the Cassini spacecraft 
begins its journey to Saturn and its moons this month. 
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41 Home Technology Newsfront Torchieres that won't 
torch your home; urban heat islands. 



88 The Eco Home 

Liv ing comfortably 
without connections to 
electric or water utilities. 
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45 Automotive Newsfront Luxury Saab; seamless new 
variable valve timing; the ethanol fleet. 

82 Head of the Family We test-drive the Chevy Malibu, 
Ford Taurus, Honda Accord, and Toyota Camry sedans. 

92 5-Year New Car Preview Our love affair with trucks 

continues as alternative-fuel vehicles loom in the 

distance. And VW's belovettllB#fi61fafe.OF 
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The size of the screen is misleading- 
this is not a laptop. 
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exactly where does a palmtop end and 



laptop begin? 



Introducing the HP 320LX palmtop PC. With a 640 x 240 VGA screen, It's the widest of 
any handheld PC. Six inches. And it's the first palmtop with Microsoft? Windows* CE 
and a built-in CompactFlash card slot for removable memory storage. You can pull the 
4MB HP 320LX palmtop PC from your pocket and instantly check and 
send e-mail, hop on the Internet, print with the infrared connection or 
consult your calendar-all without lugging around a laptop. An energy- 
saving backlit screen allows hours of operation, and the standard docking 

cradle lets you easily synchronize your Windows CE applications with their Windows 95 and 
WindOwS'CE Windows* NT counterparts. See more: icww. hp.com/handheld Btttar products, batter productivitVL 
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>«0Mt699* 
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A Universe of Science 

DEBATE CAN BE INVIGORATING, AND IS necessary in a democracy. But the issue of 
harm being inflicted on Earth's ozone layer is indisputable. Despite the overwhelm- 
ing weight of scientific evidence, a handful of contrarian scientists are seeking to 
overturn bans on ozone-destroying chemicals and thwart efforts to further reduce 
the possibility of ozone depletion. "Attack on Ozone Science" by Science Editor 
Emeritus Arthur Fisher states the facts clearly: The time for debate is over. 

Weil beyond Earth's stratosphere, another scientific drama takes place this month. 
Cassini, the biggest, best, and last of NASA's super-spaceships, begins an audacious 
seven-year journey to Saturn. In "Reaching for the Rings," Contributing Editor Jim Schefter previews the flight. 

Back here on Earth, PDAs, the souped-up organizers that fell victim to hype and unfulfilled promise back in 
1992, were resurrected last year with U.S. Robotics' Pilot. Now a slew of new PDAs are ready to help you work. Online 
Editor Suzanne Kantra Kirschner tells why this batch may include one that's just right for you. — Fred Abatemarco 




DVD Debate 

PARENTS WILL appreciate one 
DVD feature: the ability to place 
restrictions on titles ["DVD Delivers," 
Aug.]. If a kid pops an R-rated flick 
into a DVD player programmed 
not to show anything rated over 
PG-13, one of two things could hap- 
pen: The movie will either not play 
without a password, or it will only 
play the PG-13 version, by skipping 
i over the R-rated sections. The kid 
may not even notice. 

David Eckard 
' swoTdedg@ntrnet.net 

I YOU S.AY TH.AT the "chapter" feature 

i is more curious than useful. This is 

■j similar to the "track" feature on CD 

\ players. I look forward to being able 

'\ to re-run a particular scene from a 

i movie. Arguably, the play-chapters- 

\ in-any-order feature seems limited for 

I movies, but it may be attractive when 

) DVDs with short subjects, like car- 

i 

; toons, come out. 

I John Shelton 

I Raleigh, N.C. 

I UNTIL MANUFACTURERS give us a 

( format and a device to make copies 

I as easily as we can now w ith a VCR, 

i I see no reason to purchase DVD. 
\ Robert L. Anderson 

j Albuquerque, N.M. 

\ 
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Weather Report 

•WEATHER'S New Outlook" [Aug.] 
addresses the possibility of private 
weather companies taking over for 
the National Weather Service: Sure, 
and we don't need dairy farmers any 
more since you can get all the milk 
you need from the grocery store. 
Private companies do a good job of 
fine-tuning, marketing, and retailing 
weather information, but the weather 
service has a critical role in collect- 
ing, processing, archiving, and whole- 
saling weather data. 

Vernon K. Jones 
Charlotte, Miss. 

YOUR INFORMATION about track- 
ing hurricanes and tornadoes was 
a great companion while watching 
Weather Channel updates about 
Hurricane Danny. 

Adam Newman 
Roanoke, Va. 

YOU MENTION a Gulfstream jet to 
study storms near the troposphere, 
which you say is six to 10 miles 
above the ground and contains 
most of the atmosphere's moisture. 
But the troposphere can be studied 
simply by walking outdoors — since 
it starts at sea level and goes all the 
way up the stratosphere, which 
begins six to 10 miles high, depend- 
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ing on the latitude. I believe you 
meant to say tropopause, the bound- 
ary layer between the troposphere 
and the stratosphere. While the tro- 
posphere contains most of our atmos- 
phere's moisture, the vast majority 
of that is in the lowest three to four 
miles, and most of our weather 
occurs below the tropopause. 

Mike Alger 
Chief Meteorologist. KTVN TV 

Reno, Nev. 

Storm Shelter 

-FROM THE Editor-in-Chief [Aug.] 
says that a warning to take shelter 
was broadcast in larrell, Texas, 18 
minutes before a tornado hit. Many 
took shelter in recommended areas— 
on the floor of centndly located clos- 
ets or bathrooms. But they were still 
not totally safe: Builders in Texas 
use slab foundations with no under- 
ground stonn bunkers. The improved 
warnings will be nice, but if you have 
nowhere to go for safety, what dif- 
ference does it make? 

cfrerKh@thezone.com 
Austin, Texas 

Contributions to the F-22 

WHILF. BOEING WAS mentioned, 
your piece on the F-22 [" Ibp Gun," 
June] did not identify the company 
as a key contributor in shaping this 
awesome fighter along with Lock- 
heed Martin and Pratt & Whitney. 

In addition to the life-support 
system mentioned in the story. 
Boeing is responsible for one-third 
of the F-22 program. Boeing's con- 
tribution includes the wings, the aft 
fuselage, the full-scale integration 
and test of the advanced avionics, 
70 percent of the mission software 
development, the radar, the training 
system for pilots and maintenance 
personnel, the fire-protection sys- 
tem, and more. 

MtUte Tiill 

Boeing 
Seattle, Wash. 



Biosphere 2's Success 

"SECOND CHANCE for Biosphere" 
[April] repeats many misconceptioiu 
and wrongly discredits Uiose who 
built the facility. Biosphere 2 did not 

attempt to replicate Earth's eco- 
logical process. Instead, it was 
designed as a closed system where 
cyclic biospheric processes could be 
sustained, manipulated, and mea- 
sured for long time periods— with 
the long-term goal of developing 
balanced systems. You trivialize 
Biosphere 2's significance by sug- 
gesting that its success is measured 
in tourist dollars. 

William F. Dempster 
Former Director of Systems 
Engineering, Biosphere 2 

In Hot Water 

THE ILLUSTRATION in 'Gain fitom 
the Drain' left me perplexed [Home 

Technology Newsfront, Aug.). It 
shows cold water wrapping around 
the drain pipe, being heated, and 
proceeding to the shower where it 
mixes with the hot water. 

Wouldn't this system work more 
efficiently if the wanned water sup- 
plied the hot water heater? The 
accompanying illustration also 
shows hot water supplying the show- 
er coming from two different sources, 
which could lead to scalding. 

Mark Goldsmith 
sctAnski^aoLcom 

The CFX sysfcm can be placed in 
several locations, one of which can 
be located to preheat cold wafer 
before it enters the hot water heater. 
Also, the GFX system only warms 
the cold water 30°F to 40°F. After 
the shower has run for a little whik, 
an equilibrium is reached that fire' 
vents scalding. 



CorrMtlons: Nitrogen has a boiling 

point of minus 195. 8°C, not minus 
201 °C as stated m FYI [July]. 
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ducts from Allslale Insurance Compa v/ available in ino<.l states. 





Where are your childrenf 

Having a family meeting place a safe distance from your house could save lives. 
Practice your escape. Count heads. And make sure no one goes back in. Ever. For more information, 
see an Allstate Agent or call l-888-ALLSFTY Being in good hands is the only place to ber 



atlstate.com 
allstatecarews.coni 



/lllstate 

You^ in good hands. 
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We^en'tLthe JDiily one_to see 
the^henefiLof all- wheel drive. 

All-wheel drive. Top-of-t he-line Porsches use it to stabilize weight transfer 
when cornering. Lamborghini oflers it for better traction on the Diablo VT. And 
now even Volvo offers it on one new model to make driving safer and more sure- 
footed in adverse weather conditions. But only one car company makes all-w heel 
drive the foundation of every car they build: Subaru. The Subaru All-Wheel 
Driving System constantly monitors the road, transferring power instantly to 
the wheels with the best grip, giving you the traction you need. Whatever the 
road. Whatever the weather. Call I -800-WANT-AWD. visit www .subaru.com 
or better yet test-drive any Subaru and feel the difference for yourself. 

idii=yj=ii Ea 

The Beauty of All-Wheel Drive*. 
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YEARS OF POPULAR SCIENCE 



EDITED BY MARIETTE DICHRISTINA & GUNJAN SINHA 



Electronics Audio, video, 

and communications gear 
energize the modern era. 



IDH The Looking Box 

A YEAR AFTER THE FIRST TV was created by Scotsman John 
Loggie Baird, Popuur Science in September 1928 conjectured: 
"Someday, perhaps in the not-so-distant future, we may have a 
television receiver that will do for your eyes what the broad- 
cast receiver does so well for your ears." And how! In subse- 
quent decades, we noted the advent of color, portable TVs, 
hang-on-the-wall versions, home theater, and now, digital. 





■ ' Catch Me Anywhere 

RRST COMMERCIALIZED in 1949, the pager 
remained a fairly cumbersome and expensive 
device for decades. But today's pagers are tiny, 
featherweight, inexpensive — and able to do 
new tricks: In December 1995, we noted one of 
the latest: a pager called the Motorola Tango 
that receives messages and sends replies. 



1978 



Cell Calls 

IN 1978, AT&T and Bell Labs began testing a phone 
like no other at the time: It would enable its users 
to reach out and touch someone from almost any- 
where across the country. It was the cellular phone, and 
in 1981 the technology began to be available nationwide. 
The portability of cellphones has continued to advance 
as well. One tiny model. Motorola's 3.1-ounce StarTac, we 
hailed in December 1996 as "a gotta-have-it gadget." 



Mr. Blank Is Not In 

IN A JUNE 1931 story called "Robot 
Answers Phone And Takes Message," we 
suggested: "One of these days a telephone 
caller may get this answer: 'Mr. Blank 
is not in. If you care to repeat a message, 
Mr. Blank will receive it upon his return." 
Thus the answering machine, invented 
by William Schergens, was ushered in. 






Watch It Later 

"IS THIS THE YEAR you mate a home TV tape recorder to 
your TV set?" asked Popular Science in January 1965. Early 
VCRs recorded 45 minutes to an hour on thick reels of 
tape housed in a cabinet the size of a small refrigerator. 
VCRs began being sold commercially by 1972. 
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1902 



Getttngthe Fax 



THE FACSIMILE MACHINE was first conceived in 1902. In 
December 1934, Popuur Science applauded RCA-Victor Co., 
which had "perfected" a fax that reproduced a page with 
a message, map, or picture in 8 minutes. "Early commer- 
cial use of the system is seen," the magazine opined. 
Common use was to wait until the 1980s, however. 




Play It Again 

BUILDING ON AN 1898 design for a 
magnetic tape recorder, German Fritz 
Pfleumer discovered that coating paper 
tape with a magnetizable powder can 
reproduce sound; later versions substi- 
tuted plastic for the paper. By 1939, we 
reported a related U.S. invention by Bell 
Laboratories in a story titled "Magnets 
Make Sound Record on Steel Tape." 



1901 



Meet the Wireless 

THOUGH GUGLIELMO MARCONI wasn't the first to send 
a wireless message, in 1901 he proved that communi- 
cation over long distances is possible when he trans- 
mitted the first wireless message across the Atlantic by 
radio waves. Too early yet for voice, the message was in 
Morse code. Popular Soence reported in February 1902. 
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SpinningTunes 

THE FIRST ELECTRIC jukebox, which 
supplanted poor-sounding windup 
versions invented in the early part 
of the century, was "a phonograph 
that plays for a full hour without 
attention!" exulted Popular Science 
in a June 1927 story. Called the 
"audiophone," the jukebox was 
invented a year earlier by J. P. 
Seeburg of Sweden and offered 
a choice of eight records. 



Circles for Sound 

PRERECORDED AUDIO FORMATS have changed many 
times, but so often what goes around comes 
around: The cylindrical "records" (1877) 
of Thomas Edison's photograph evolved 
to analog long-playing records, or 
LPs, of vinyl (1947), which gave 
way to digital compact discs 
(introduced 1979). Now audio- 
philes can meet the latest: DVD, 
which holds 10 times the infor- 
mation contained on a CD, but 
still isn't recordable. 



Also Noted... 


• December 1984 Satellite 
dishes rain TV channels 


• October 1930 Electric 


from heaven. 


typewriters ease that 


• October 1996 Familiar 


tap-tapping. 


rabbit ears come in new 


• September 1948 


shapes. 


Transistors for phones. 


• September 1946 Tiny 


TVs, and radios arrive. 


batteries power portable 


• June 1950 Electronic locks 


gadgets. 


make for safer entries. 


• August 1964 


• March 1972 Remotes 


Videophones: No more 


encourage couch potatoes. 


talking in your jammies? 
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The trouble with 
ordinary maps is, 
they don't know 
where you are. 




this is no ordinar^^ map. 



Meet the GPS 111 -a Global Positioning System 
receiver with elearomc map It not only shows the 
lay of the land, but where you stand, too. 

We've loaded railhons of miles of intersiates, 
highwa)'S, railroads, rivers and shorelines mto the 
GPS HI. Yet this versatile per- 
sonal na\igator wighs only 9 
ounces and fits comfonably in 
your hand, on your bike or 
atop the dash of your car 
Where yoli ai'i'. 
The GPS Ill's 12 parallel 
channel receiver will find 
your position fast and keep your position even 
m dense foliage. Position averaging reduces 
the affects of Selective Availability (SA) for the 
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best accuracy possible. 

W'lici'c Miu'w lufii. 
The GPS III tracks your route and 
stores favonte spots wth names, 
icons and a bnef descnption With one keystroke, 
tnp odometer and speed calculations are in clear 
\iew. It m\\ even display sunnse and sunset times 
so you're not left m the dark. 

W hciv \()U\v ^ioiii*;. 
Most remarbbie about the GPS III is its basemap. 

It shows pnmary landmarks 
for North, South and Central 
Amenca And after telling you 
how far you are from a given 
point, it will figure the time 
required to amve. 





Of course, only GARMIN 
offers the versatile flip-flop dis- 
play Vertically it's a handheld 
for hiking. Push a button and 
the display reads horizontally 
for installation on your boat, 
bike or car. 

So set aside your conven- 
tional maps and worries of 
getting lost. Just call toll-free, 
888-4-GARMIN extension l,i 
or visit your GARMIN dealer and 
let the extraordinar)' GPS HI put you on the map. 



GflRNIN. 



1200 East Strm. Ohiht. KS 66062 
888A GAmiN aumon I /ox 9)3 397 82a 
www jjrmin torn 
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EDITED BY SUZANNE KANTRA KIRSCHNER 

Research by John Fredencks, Chnstopher Miller, 

Sharon Parmet. Noah Rothbaum ' 



Hyperdrive Camera 

CANON'S OPTURA digital video camera operates in three 
modes: regular-video, still-photo, or progressive-scan 
movie. In progressive-scan movie, the camera takes 30 
pictures per second for as long as 60 minutes. This is made 
possible by the camera's progressive-scan charge-coupled 
device, which captures 60 full fields per second. Regular 
CCDs record the even lines of the first picture, and then 
the odd lines to create a full frame. In still-photo 
mode, you can attach a regular flash. Price: $2,499. 



Tiny SUV 





THE nNY BRITISH-ENGINEERED Gazelle sport-utility vehicle is powered by a 
Cosworth 2.9-liter V6 generating 215 horsepower. Other features in- 
clude a rolled-aluminum body, five-speed automatic trans- 
mission, and full-time four-wheel drive. Available this 
winter for less than $18,000. Eurasia Motor Corp., 1500 
Cordova Rd., 2nd Fl., Fort Lauderdale FL 33316. 



DVD Player with Zoom 

TOSHIBA'S SECOND-GENERAnON DVD player adds a new wrinkle: 4X zoom. 
The new top-of-the-line model, listing for $799, allows you to enlarge 25 
different points on the screen for closer examination, even in slow motion. 
Another new feature is video black-level expander drcuitry, which lets you 

increase the contrast in the pic- 
ture for deeper blacks. Toshiba 
America Consumer Products, 
82 Totowa Rd., Wayne NJ 
07470. www.toshiba.com 
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Hideable Keyboard 

SWING FORWARD the keyboard of Fujitsu's Intertop mobile 
PC for a compact subnotebook. Or tuck it underneath the 
unit's 7.2-inch touchscreen LCD for pen input. Folded up, it 
is approximately 8% by 6 by 1% inches and weighs only 1.7 
pounds. One drawback: Its proprietary operating system is 
not compatible with Microsoft Windows, making trans- 
feral of data to your PC difficult. On sale in Japan for 
about $1,100; overseas sales are planned. 
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Digital Pen 

THE PROTOTYPE Digital Ink pen, developed by Engi- 
neering Design Research Center at Carnegie Mellon 
in Pittsburgh, recognizes and stores handwriting 
and drawings. After completing a memo or drawing 
on any flat surface, write "send" or "e-mail" fol- 
lowed by a fax number or e-mail address and 
the document is sent wirelessly. The digital 
"ink weir lets you download stored information 
to a desktop computer or another digital pen. 



Faster than a Ferrari 

THE WAFER-SLIM 11-pound Ultimate Bike has 
set a world solo-cycle speed record of 207.9 mph. Its 
aerodynamic one-piece frame is ultrarigid, fabricated 
from carbon-fiber laminate baked for strength. Dy- 
namically balanced disc wheels shod 
in 3-ounce silk/Kevlar tires are 
inflated to 250 psi with 
helium gas to provide 
weight-countering lift. 
Prices start at 
$15,000. The Ulti- 
mate Bike Project, 
34 Colin McLean Rd., 
East Dereham, Norfolk 
NR19 2RY England. 




Sky Theater 



FOUR ELECTROHOME video projectors, 
surround sound, and laser lights combine 
to bring the Aurora Borealis and other 
celestial events to life at the Watson 
Lake Northern Lights Centre in Canada's 
Yukon Territory. The ElectricSky Theater 
also features a star-projection system 
that's capable of projecting the images 
of 2,354 stars, 88 constellations, and 
57 navigation stars. 




Force feedback adds the sense of touch to supported 
games so you can actually feel the game. But a force 
feedback Joystick Isn't worth a dusty Pong If the stick 
Is pulling processing power from your computer 
and slowing down your game. That's 
why the Microsoft* Sidewinder* 
Force Feedback Pro has a 
2SMHz 16-bit "force co-processor" 
that does all the force computation on 
the stick. Which means your computer 
feels nothing, and your games are never 
slowed down. Force Feedback Pro is as 
much as six times faster than 
other force sticks. So you'll 





You'H 




The stick Is also easily 
customizable, so In Just a few 
seconds you can program each 
button the way 
you like to play. 
And forget port 

hogging. Force ^ , j,, 
Feedback Pro has only one computer 
cable and plugs Into your gameport. 
Plus, you can test all these features 
right away with the three killer games 
included in the box: Interstate '767 Star 
Wars' Shadows of the Empire:' 
Battle of HothT and 



Your compufei 



won't 




see and feel every 
Uzi recoil, every 
•tail on take-off 
from O'Hare, 
and every nine- 
Iron you shank to 
the left. 

There's also real 
rocket-science stuff Inside 
the Force Feedback Pro. Like -t^liH 
Microsoft-patented digital-optical technoi 
Imagine a tiny Infrared camera that detects 
handle and throttle motion to within one- 
hundredth of a degree without any 
wear or calibration. 




MicdotorT* 



MDK: Mission 
Laguna Beach." 
The Microsoft 
Sidewinder Force 
Feedback Pro. It's 
designed so that 
everything in your game 
will be felt. But only by you. 
^IPpj; For more information (yes, 
believe It or not, there is more), go to 
www.mlcrosoft.com/sidewlnder 




Porce Feedback Pro 
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One-Bolt Simplicity 

MOEN'S SINGLE-HANDLED faucets 
ease installation with a single-bolt 
tie-down: When the bolt is tight- 
ened, the slightly bowed deck pulls 
down, creating a watertight seal. 
The faucets also include a concealed 
self-sealing gasket, so no plumber's 
putty is needed. Price range: $85 
to $275. Moen Inc., 25300 Al Moen 
Dr., North Olmsted OH 44070. 



Internet Boy? 



GAME.COM, A NEW handheld video-game console, can connect 
to the Internet via an optional Internet cartridge and modem. 
Ifs similar in size to Nintendo's Game Boy and features a 3'/«- 
inch black-and-white touch-sensitive LCD. The unit comes with 
a built-in organizer; games are stored on tiny cartridges. Price: 
$70; Internet cartridge, $20. Tiger Electronics, 980 Woodlands 
Pkwy., Vernon Hills IL 60061. 





Smooth Rider 

SPORTING A CAST-ALUMINUM chassis and a new Telever front 
suspension that handles road bumps with aplomb, BMW's 
K1200RS sport-touring motorcycle is surprisingly nimble, given 
its 600-pound bulk. A l,171cc liquid-cooled 16-valve 
inline four-cylinder engine delivers 130 horsepower, 
with smooth shifting courtesy of the company's first 
six-speed gearbox. Other features include BMW's 
Anti-Lock II brakes, which reduce front-end dives 
during rapid stops, and optional heated handgrips. 
Price: $16,000. www.bmwu5a.com 



Easy-Charge Mower 

BATTERIES TO power the electric starter on 
mowers are traditionally located under the 
mower deck, requiring that you bring the 
whole mower to the outlet for recharging. 
Murray has relocated the battery pack on its 
20705X92 model to the handle for quick 
removal and charging. Price: $317. 




SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema. And May Complicate Pregnancy. 




I dorit need tD smote it 



$ WINSTON 

UNO ADDITIVES 

Ztrue taste 



16mg "tar". 1 1 my nicotine 
■M cigarette by FTC method. 
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Piggyback Antenna for Satellite TV 

SATELUTE-TV OWNERS know that receiving local broad- 
casting stations requires an indoor or rooftop antenna. Now 
you can attach the Emerson Dishmate antenna to the back of your 
satellite dish using existing bolts. Because the antenna is omnidirec- 
tional, it doesn't interfere with dish alignment. For fine-tuning, you 
position a special 8-foot section of feed cable that connects to Dish- 
mate. Jasco Products Co., 311 N.W. 122nd St., Oklahoma City OK 73114. 



Massage Tub 




IF n ISNT THE ULHMATE water 
massage, the Kohler Vigora whirl- 
pool tub may come close: Three 
sets of jets line the backrest, four 
are spread across the bather's 
shoulders, and two, concealed in a Lycra-covered pillow, pulsate 
in sequence to simulate the feel of a hand massage. Two more 
jets are positioned at the bather's feet. Prices start at $6,100, 
not including faucets, yyww.kohlerco.com 



Light on Demand 





POLAROID'S PolaPulse 
flashlight is slightly larger 
than a credit card and as 
flat as a pancake. A pro- 
prietary 6-volt zinc man- 
ganese dioxide battery delivers pulses 

of power for a brighter light, and lasts for five years. The $7 water-re- 
sistant light has a hole at the rear that lets you attach it to a keychain. 



Beyond Snowboards 



THE SLOPES WILL SEE a new board this winter: the Sno-Go. It features 
a steering column, foot-pedal brakes, and even an emergency brake for 
quick stops. Riders stand upright with feet parallel to the board, not 
angled as with conventional snowboards. Prices range from $300 to 
$700, depending on the size and construction— fiberglass or graphite. 
Sno-Go, 4841 N. Scottsdale Rd., Suite 103, Scottsdale AZ 85251. 
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Watch worn by Max 
Chesney the day he 
finally made it to the 
top of Devil's Hill on 
his bike, beating his 
black Lab, Boomer, in 
the process. 




The new tronnAn Triathlon watch with Data Link 



TIMEX 

Here's a watch that lets you keep track of more than ^ | the software provided. Then hold your watch up to the 

just your incredible athletic feats. The Tioex Ironnan i IHniim^AII" screen and wham, invisible beans of light send your 

Triathlon watch with Data Link. Just enter your own TrlSthlOR* '"fo™*''"" directly into the watch. All your iaportant 

schedule and personalized data onto your computer with 1 _i information will be right at your fingertips. 

W»th All Day Indlglo* 

It takes a licking and keeps on ticking*. 

For retailers, call l-800-36~-S46i I'JSA) or l-BOO-263 -0931 ICan«dal. To l«arn nore About Od^a Linic. visit our veb site at wvv.tiaex.coa 




DETAILED BACKGROUND imagery makes the Night- 
mare Ned CD-ROM of horrors especially chilling. 
It's the first to use full-motion video-streaming 
technology, which enables the developer to create 
more lifelike 3-D worlds. Price: $40. Disney Inter- 
active, 500 S. Buena Vista St., Burbank CA 91521. 




Multimedia TV 

THE HITACHI MMV is the first computer-grade— 640 by 480 resolu- 
tion—display to incorporate a TV tuner. The 27-inch unit has 
S-Video as well as RCA jacks and a VGA port. Price: $800. Hitachi 
Home Electronics, 3890 Steve Reynolds Blvd., Norcross GA 30093. 
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Reggie White - Green Bay Packer 
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Visit us at www.insideedge.com for weekly NFL game previews and predictions 
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Traversing Trimmer 

FLOATING ON A CUSHION of air, Husqvarna's hovering trimmers help 
tackle sloped lawns, lake banks, and other difficult terrain. The cord- 
less trimmers are powered by a two-cycle engine and produce an even 
grass height of as much as 2 inches. The price varies according to the 
cutting width: HVT1200 (12 inches) $370, HVT1500 (15 inches) 
$420, HVT2000 (21 inches) $550. Husqvarna Forest & Garden, 9006 
Perimeter Woods Dr., Charlotte NC 28216. www.husqvarna.com 




Convertible Chair 

A PROTOTYPE wheel- 
chair/bed called the 
Reconfigurable Holonomic 
Omnidirectional Mobile Bed 
(Rhombus) eases the shift from chair 
to bed. The wheelchair portion docks into a horseshoe- 
shaped frame and reclines to form a twin bed. The chair is 
controlled by joystick or remotely via the unit's onboard com- 
puter, and features a teleconferencing system. MIT, Room 
5-111, 77 Massachusetts Ave., Cambridge MA 02139-4307. 





Colorful Car Stereo 

PANASONIC'S CQ-VX777 car stereo appeals 
to the eye as well as to the ear. Its large 
display uses four colors to show the graphic 
equalizer settings. And a second window 
reveals the operating status of the radio, 
CD, and cassette. Price: $1,000. 



Videoconferencing to Go 

NO MORE DOCKING stations and card installations for video- 
conferencing on the go: Just plug the VideumCam Traveler camera 
into a PC Card slot and you're ready to go. Winnov packs a video 
and audio capture board into the camera for full-motion video. A 
desktop kit is also available. Price: $299. Winnov, 1150 
Kifer Rd., Suite 201, Sunnyvale CA 94086. 
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Virtual Smells 

DO YOU LONG for the suntan lotion and saltwater smells of 
the beach, or maybe the burning rubber and motor oil 
smells of the track? Virtual Scentsations virtual reality 
kiosks offer audio, visual, and olfactory stimulation via a 
head-mounted stereoscopic 3-D display, surround sound, 
and smells as part of three games. Digital Tech Frontier, 
6700 West Chicago, Suite 1, Chandler AZ 85226. 




Playful Grizzly 




YAMAHA'S GRIZZLY 600 4X4 all-terrain vehicle can work hard— and 
play hard. Its 600cc engine is the most powerful offered by a four- 
wheel drive ATV. And the Ultramatic transmission uses both a centrifu- 
gal and sprag (one-way) clutch. While downshifting, the centrifugal clutch is released, 
but the sprag clutch continues transmitting braking force for improved engine braking. 
Grizzly has on-command four-wheel drive and adjustable rear suspension. Price: $6,499. 




In Elliptical Motion 

OFFERING IMPACTLESS exercise, elliptical- 
motion machines blend the movement of a 
stair climber, treadmill, and bike. NordicTrack 
is now offering its Ellipse models for home users. 
The e7 (shown) and e9 also have cross-country 
ski "poles," so you can exercise all major muscle 
groups. The e5 comes without the poles. Price: 
$599 to $899. NordicTrack, 104 Peavey Rd., 
Chaska MN 55318. 




Great Graphics 

RIVEN, THE LONG-AWAITED sequel to Myst, raises 
the bar for computer-game graphics. Riven's 
beautiful, highly detailed 3-0 world comes alive 
with touches like rippling water, random animal 
appearances, and eerie music. The Windows CD 
costs approximately $50. Reb Orb Entertainment, 
Box 6121, Novato CA 94948. 
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Dry Diving 



YOU D0N7 NEED any scuba experience — or even a swimsuit 
— to dive to 50 feet underwater in the SeaMobile submer- 
sible. A supervising diver pilots the 14-foot- 
long sub, but in suitable conditions, he can 
allow the two passengers seated inside the 
pressurized compartment to take control with 
a joystick. The sub is intended for resorts, 
where a half-hour tour would probably cost 
$50 per person. SeaMagine Hydrospace Corp., 
976 W. Foothill Blvd., Suite 215, Claremont 
CA 91711. www.seamagine.com 



Corolla Overhaul 

THE ALL-NEW 1998 TOYOTA Corolla is more powerful, 
safer, and more fuel efficient. It delivers 15 more 
horsepower, with its all-aluminum 120-hp 1.8-liter 
dual overhead cam inline four-cylinder engine. Fuel 
economy is also upped by 10 percent— 31 miles per 
gallon city/38 highway. Side airbags are optional. 

Prices start at approximately $13,000. 



Manual or Automatic 
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SWITCH FROM AUTOFOCUS to manual on the fly 
with Sigma's APO Tele Macro 300mm f4.0 lens. 
Press the shutter release partway, and you can 
manually turn the focus ring. After you 
shoot, the lens returns to autofocus 
mode automatically. The hypersonic 
autofocus motor is the quietest 
and smoothest available. Com- 
patible only with Canon EOS 
and Sigma AF 35mm cam- 
eras. Price: $1,164. Sigma 
Corp., 15 Fleetwood Ct., 
Ronkonkoma NY 11779. 
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The Organized Phone 

SHARP'S PERSONAL Mobile Communicator combines a digital cellular phone and 
an electronic organizer. The communicator includes e-mail and synchronization 
of schedule and address-book information with a PC. A product is due on the 
European market this fall; no plans have yet been made for North America. 




2« 




Their grandfathers fought over toy trucks. 



Their fathers fought over electric trains. 
They hght over the remote. ^ 
What will their kids fight over? % 
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No-Sweat Stapler 



WITH SWINGUNE'S Desktop High Capacity Stapler, you can staple to- 
gether as many as 60 documents as easily as you can two. Swingline 
moved the stapler's center of gravity from the end to the middle, thus 
increasing leverage. Price: $35, including a package of 500 sta- 
ples. Acco USA, 770 S. Acco Plaza, Wheeling IL 60090. 





Lighting Up Rover 

FOR WALKING YOUR DOG at night, Black & 
Decker combines a 16-foot retractable dog 
leash with a built-in flashlight. The $40 leash 
is strong enough for dogs as heavy as 80 
pounds. The light runs for 2'/? hours on two 
C alkaline batteries, www.blackanddecker.com 



Low-Cost Computer 

THE GEOBOOK NOTEBOOK computer costs only $600. The 4.2-pounder features 
a 9.4-inch monochrome VGA display and built-in 14.4Kbps modem. It runs on 

the Geos operating system and is preloaded with an Internet browser, personal 
information manager, spreadsheet, and word processor. 

You can save files in a Windows-compatible format. Brother 
International, 200 Cottontail La., Somerset NJ 08876. 





Mobile Meetings 

THE MSV 11205 MINI-BUS is equipped for multimedia 
presentations with a 20-inch TV, VCR, and audio system. 
The 6-foot 5-inch mobile conference room seats as many 
as 16 people. Gull-wing doors enable easy entry and 
four-wheel independent steering gives the vehicle car- 
like handling. Mauck Special Vehicles, 
3736 Paragon Dr., Columbus OH 43228. 
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Presenting the Sony MiniDisc. 

Like a CD, it gives you clear, digital sound and instant access to songs. 
But in this case, only your favorite songs. 

Because the MiniDisc lets you digitally record and compile just the CD tracks 
you like from your collection and create your own mix. 
When you chance your mind v'attention: teenagers), \ ou can change 
what's on your disc. 

Plus, there's something else you can change; your location. 

Which means you can put 71 minutes of custom'/.cd music in your shirt pocket. 

And go. 

'^The digital age just gels heiier and beacr. 

Digital Dream Kids 

ww w. Sony. com elect ronic 
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With 3M microreplication technology, a single 50 watt bulb can turn 100 feet of 
curving Alpine guard rail into 100 feet of guide rail. The 3M™ Lighted Guidance Tube is 
one more shining result of our unique culture — a free exchange of ideas, a willingness 
to take risks — that lets us make the leap from need to.,, 

3M Innovation 



CI3M 1996 



For more informalion. call I ■ HOO- J M- HELPS, or Internet: http://www mmm.com 
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Which Way 
Is Up? 



ONE OF the tenets 
of modern cosmol- 
ogy is that the uni- 
verse is isotropic — it 
has the same proper- 
ties in all directions. 
But recently, two 
physicists published re- 
sults that stand this belief 
on its head. 

Borge Nodland of the Uni- 
versity of Rochester and lohn 
P. Ralston of the University of 
Kansas claim that the universe has 
an axis that is pointed toward the 
constellation Sextans. The claim 
is based on observations of radio 
waves emitted by 160 galaxies. Such 
radiation is polarized, or rotated, as 
it travels toward Earth. If the uni- 
verse is isotropic, the degree of polar- 
ization should be the same no matter 
where the galaxy is located. But 




Th« red line run- 
ning between the 
constellation* Aqulla 
and Sextans, with Earth 
at Its center, represent* 
an axis In *pace. The polar- 
ization of radio waves emitted by 
ealaxle* close to the axis (such a* 
Galaxy A) rotates more than the polarization of 
radio waves farther from the axis (such as Qalaxy B). 



Nodland and Ralston found that ra- 
dio waves from galaxies lying along 
the putative axis show significantly 
greater polarization. "This work de- 
fies the notion that there is no 'up' 
or 'down' in space," says Nodland. 

No branch of science is more 
contentious than cosmology, and 



a riposte came quickly from two 
other experts, Daniel J. Eisenstein 
of the Institute for Advanced Study 
in Princeton, New Jersey, and Emory 
P. Bunn of Bates College in Lewis- 
ton, Maine. They have found a sta- 
tistical error in the original calcula- 
tions, they say — a claim vigorously 
denied by Nodland and Ralston. 
Meanwhile, two Stanford 
University electrical engineers 
have proposed an explanation 
that restores the classic view of 
the cosmos yet accounts for the 
observed differences in polariza- 
tion. Ronald N. Bracewell and 

Von R. Eshleman 
believe the sun's 
cosmological 
motion is respon- 
sible. The sun 
appears to be 
traveling at about 
300 kilometers 
a second relative 
to the universe as a whole. This 
motion creates an axis that points 
in about the same direction as that 
reported by Nodland and Ralston, 
and Bracewell and Eshleman say it 
could produce the same kind of vari- 
ations, although the mechanism for 
doing so is unclear. — Arthur Fisher 



CHEMISTRY 



Slip Sliding Away 

ROM POWER TOOLS TO CARS, a variety of machines could last 
longer and run more effidently with the help of a new lubri- 
cant. Ifs made from molecules that act like tiny ball bearings. 

To reduce friction, conventional high-performance lubri- 
cants contain such solid ingredients as tungsten disulfide, 
which has platelet-shaped molecules. Over time, however, 
the edges of the platelets can abrade machine parts. 



Reshef Tenne of the Weizmann Institute of Science in 
Rehovot, Israel, leads a team that can make tungsten disul- 
fide form buckyball-like spheres. "We cook metal oxides and 
sulfur to 800*C," he says. The compounds curl into spheres 
1,000 angstroms in diameter. The spheres cut the friction 
level attained by conventional lubricants in half and reduce 
wear on parts to one-sixth of current levels, says Tenne. 

Next, Tenne will work toward manufacturing the tiny 
spheres on a commercial scaie.—Mariette DiChristina 
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Imagination Inflation 

HOW MALLEABLE IS MEMORY? According to the latest 
research, it can be surprisingly easy for the brain to create 
recollections of things that never happened. The findings 
have important implications for courtroom testimony and 
psychological counseling. 

In one recent study at the University of Washington, 
psychology professor Elizabeth Loftus gave subjects a 
list of 40 possible childhood events— such as falling and 
putting a hand through a window, getting in trouble for 
calling 911, or finding a $10 bill in a parking lot. The 
subjects were asked to rate the likelihood that these 
events had happened to them. 

Two weeks later, the subjects were asked to imagine 
some of the events that they said had not happened. For 



example, some subjects were told to imagine themselves 
playing in the house after school, hearing a strange noise 
outside, and then tripping and breaking a window with 
their hand as they ran to see what was making the noise. 
After this imagination exercise, which lasted only a minute, 
the subjects were asked a second time about whether the 
event had really happened; 24 percent rated it as more 
likely than they previously had. 

"One simple act of imagining a fictitious childhood 
event increased people's confidence that the event hap- 
pened to them," says Loftus, who calls the phenomenon 
"imagination inflation." She says the act of imagination 
may have reminded people of a real experience, but that 
a more likely explanation is that the act of imagination 
simply created feelings of familiarity that were mistaken 
for actual memories. — D.S. 
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The Future of LEDs: 
Color-Making Plastics 

THE SHELLS of today's televisions, 
computers, and other household 
products are commonly made from 
plastic. But tomorrow's products 
may elevate plastic to a more impor- 
tant role. A team of chemical engi- 
neers and physicists from the Uni- 
versity of Rochester and Xerox Corp. 

has developed plastic ' ' ' 

diodes, or LEDs, whi' 
day be used to create 
wall television screen: 




displays for personal computers 
and other devices. 

LEDs, which convert electricity 
to light, are already familiar as the 
providers of illumination for the digi- 
tal displays of alarm clocks, automo- 
bile instrument panels, fax machines, 
and a host of other products. But 
conventional LEDs, which are made 
from such materials as gallium arsenide, 
cannot emit light of multiple colors. 

The plastic LEDs, however, can 
produce a variety of colors, including 



MEDICINE 



Ring Monitor 

WHAT'S SMALL, lightweight, and so 
innocuous that you wouldn't mind 
wearing it 24 hours a day, especially 
if it could save your life? It's a ring 
developed by MIT researchers to 
monitor a patient's vital signs. 

H. Harry Asada and Dr. Boo-Ho 
Yang designed the ring for elderly 
people and others at medical risk. 
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The online service for those who already have a social life. 



In the online world, there's a time and place 
tor everything. And when it's time to get 
things done, there's no better place than 
CSi (CompuServe). Here, everything is 
organized with efficiencv in mind. Which 
means you can get to whatever \ ou'rc af ter — 




CompuServe. 

Get on with it. 



late-breaking news, e-mail, expert advice, 
or content Irom the Web — a lot faster, and 
smarter. So vou can get back to the rest of 
your life a lot sooner. Call us and try CSi 
yourself. After all, if you're online because you 
need to be, this is the online service you need. 



Call 1-800-713-2982 to get your free CSI software and 10 free hours. 



CI997 CompuServe Incorporjtoil All rights rc''< rvc<l CumpiiStTw is i rcgiMcrcil in <] murk ini[ CSi jnd ihc CSi lego arc j.cr*uc marks of CompuServe, 
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A Matter of Taste 

GEORGE BUSH hates broccoli. So 
do lots of Americans, and their re- 
pugnance extends to other vegeta- 
bles like brusscls sprouts and to 
fruits like grapefruit. Why some 
people and not others? 

Such preferences, researchers 
reported at a meeting of the Ameri- 
can .Association for the .Advance- 
ment of Science earlier this year, 
turn out to be genetically deter- 
mined. Some of us inherit the dom- 
inant form of a gene that governs 
sensitivity to bitterness and other 
flavors. Such people are "super- 
tasters," who recoil at eating cab- 
bage-family vegetables and some 
citrus fruits and 
berries, all of 
which contain 
bitter-tasting 
compounds 
called flavonoids. 

The rest of us 
are divided into 
regular tasters and 
nontasters. Non- 
tasters have a recessive form of the 
gene and are insensitive to bitter- 
ness and sweetness. They tend to 
eat everything but the kitchen sink. 

Taste differences could have im- 
portant health ramifications. The 
flavonoids and other ingredients 
that supertasters find unpalatable 





People who hate broc 
coll may have super 
•ensltlva taste buds. 



Do you avoid eating berries? If so. maybe 
you have the genes of a supertaster. 

are exacfK those believed to help 
prevent many kinds of cancer. Thirty- 
five percent of Caucasian women 
are supertasters. "One of the ques- 
tions we're asking is: Do women with 
breast cancer avoid these foods?" 
said Adam Drewnowski, who is di- 
rector of the Human Nutrition Pro- 
gram at the University of Michigan 
School of Public Health. The study 
is not finished, but Drewnowski be- 
lieves a link exists between breast 
cancer and supertasters. 

But nothing about human behav- 
ior and health is that simple. If fe- 
male supertasters are at greater risk 
for breast cancer, their taste buds may 
give them extra protection against 
diabetes and heart disease. Why is 
that? Lauri Ann Lucchina of the 
Yale University School of Medicine 
reported that studies of middle-age 
and elderly supertaster women show 
that they avoid high-fat milk products 
and sweets, and tend to be slimmer 
and have higher blood levels of "good" 
cholesterol than other women. — A.F. 



ASTRONOMY 



Distant Planet 

CAN YOU NAME a planet beyond 
Pluto in our solar system? If you 
said 1996TLj6, take a bow. The 
tiny — a mere 300 miles in diame- 
ter—planet was recently discovered 
by astronomers at the Harvard- 
Smithsonian Center for Astrophysics 
in Cambridge, Massachusetts; the 
University of Hawaii in Honolulu; 



and the University of Arizona in Tuc- 
son. An amateur astronomer also 
shared in the discovery. 

Orbiting in an oblong path as 
much as three times as far from 
the sun as Pluto, the little planet 
is too minor to merit the name of a 
Roman god. 1996TL66 is thought to 
be part of the Kuiper Belt, a collec- 
tion of icy bodies at the edge of the 
solar system. — M.D. 



THE OCEANS 



Fish Saver 

MILLIONS FEWER dying fish will 
be tossed overboard if fishermen 
trawling for pollock in the North 
Pacific adopt a new type of net. 

The $6 billion walleye pollock 
fishery is the nation's largest. But 
full-size pollock aren't the only 
creatures caught in pollock nets. 
Young pollock, other fish, crabs, 
and other marine animals — col- 
lectively known as bycatch — ac- 
count for as much as 10 percent 
of the total catch. Starting next 
year, all bycatch must be brought 
into port, according to the North 
Pacific Fishery Management Coun- 
cil, a regulatory agency based 
in Anchorage, Alaska. 

"If the ships are filled with 
bycatch, there's less room for the 
more valuable adult pollock," says 
Ellen Pikitch, director of fisheries 
programs at the New York-based 
Wildlife Conservation Society. That 
gives fishermen an incentive to 
use a new net that Pikitch helped 
develop. In tests, it reduced by- 
catch by up to 75 percent. 

Pikitch took traditional diamond 
mesh netting— which closes when 
dragged through the water— and 
rotated the openings to form 
squares that stay open when drag- 
ged. Instead of double layers, the 
top of the new net has only one, 
which helps small fish escape. 

Several ships are already using 
the net. Pikitch expects more to 
adopt it once the new rules go 
into effect. — Richard A. Marini 




The top half of this net has a new design 
that allows small Ash to escape. 
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The Most Room In Its Class 
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Tree Bombs 

I MOSHE AI. AMARO 
I wants to launch the 
I most extensive aerial 
' bombing campaign ev< 
waged. But he's trying 
save the planet rather 
than destroy it. 

The MIT doctoral 
student in mechanical 
engineering proposes 
to reforest inaccessible 
areas by "bombing" 
them with cone-shaped 
biodegradable canisters 
containing tree .seedlings, 
water, and nutrients. A 
single aircraft could plant 
as many as 100,000 trees in 
one flight, ac- 
cording to Wa- 
maro. The first 
test of the con- 
cept is planned 





Dropped from 
an airplane like 
bombs, seedlings In 
cone-shaped contain- 
ers would bury them- 
selves In the ground. 



for later this year at 
an Army base in 
New England. 
More work is still needed to de- 
velop container materials that are 
sturdy enough to survive the impact 
of an airdrop but degrade quickly 
enough to enable a sapling to 
take root. Alamaro is also trying 
to figure out the best nutrients 
to put in the payload, and the 
density of the packet that would 
ensure optimal penetration of 
the seedlings into the soil. 

While the idea has attracted 
interest from government offi- 
cials and companies in nearly a 
dozen countries, including the 
United States, Alamaro so far 
lacks the financial backing that's 
needed to move the project for- 
ward. Regarding a possible source 
of aircraft, he points to a fleet of 
thousands of idle military planes 
now parked in an .Arizona desert. 
"I have a big mission for them," he 
says. — Steve Nadis 
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Edible Immunity 

GETTING A vaccination could soon 
be as simple as eating a potato. 
Researctiers at the University of Mary- 
land, led by Dr. Carol Tacket, are de- 
veloping edible vaccines that could 
grant immunity against some diseases. 

To be inoculated against a virus, 
bacterium, or toxin, the antibodies of 
our immune systems must be exposed 
to the illness-bearing agent, or patho- 
gen. Vaccines work by exposing the 
body to pathogens that have been killed 
or disarmed. Once sensitized, antibod- 
ies can mobilize rapidly against famil- 
iar enemies by binding to them and 
preventing their growth and activity. 

Most vaccines are delivered in 
shots or pills, but the new one will be 
incorporated in raw potatoes. The 
potatoes have been genetically engi- 
neered to produce the key piece of an 



E. coli toxin that causes acute diarrhea. 
As the spuds move through the intesti- 
nal system and are digested, the toxin 
fragment is released and exposed to 
the immune system, which then gen- 
erates antibodies against the toxin. 

Dr. Tacket's group is waiting for 
approval from the FDA to test the 
potato vaccine on humans; it has 
already been tested successfully in 
mice. The next step would be to ge- 
netically modify bananas to carry 
vaccines, because raw bananas taste 
better than raw potatoes. 

The potential for edible vaccines 
is tremendous, especially in develop- 
ing countries. Whereas current vac- 
cines are expensive to produce, store, 
transport, and administer, an edible 
vaccine could be grown where it is 
needed in the quantity desired, and 
requires considerably less medical 
expertise to use. — K. W. 
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Distant Relations 

ARE WE THE descendants of Nean- 
derthals? Genetics testing by a team 
of U.S. and German researchers 
shows that the heavy-browed homi- 
nids merit their own branch on the 
family tree, separate from humans. 

"Neanderthals are not our ances- 
tors," declares team member Mark 
Stoneking, an anthropologist at Penn- 
sylvania State University. Neander- 
thals, who died out some 30,000 
years ago, coexisted with humans 
in Europe for perhaps 20,000 years 
but did not interbreed. 

The researchers compared mi- 
tochondrial DNA extracted from 
30,000-year-old Neanderthal bone 
with that from modern humans liv- 
ing on five continents. Found in 
the energy-producing parts of cells, 
mitochondrial DNA is easier to re- 
cover than DNA from a cell nucleus. 

The researchers sequenced 378 
base paire, or chemical building blocks, 
of the Neanderthal DNA. Neander- 
thals had a greater range of differ- 
ences than the human norm. "In 
this particular region of DN.A, hu- 
mans usually have seven or eight 
differences among the base pairs," 
says Stoneking. "The Neanderthals 
averaged about 27 or 28." 

The researchers infer that Ne- 
anderthals and humans diverged 
500,000 to 600,000 years ago— mak- 
ing the Neanderthal lineage four 
times as old as that of humans. 

Although Neanderthals may not 
share direct lineage with humans, 
they had at least one strikingly hu- 
man pastime: music. Ivan Turk, a 
paleontologist at the Slovenian Acad- 
emy of Sciences in Ljublijana, Slo- 
vakia recently found a 43,000-year- 
old piece of a bone flute at a Nean- 
derthal campsite. Analyzed by 
Canadian musicologist Bob Fink, 
the flute once sounded notes that 
would'vc been familiar to our hu- 
man ears: do, re, mi, and fa. — M.D. 
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It Ije^^m with nrad races 
in places that didn't even 
have roads. Speedways 
paved with wmnlen boards. 

And itdiiln't takelon^, 
for the action to work 
its way deep into the bKnnI 
of HarleyDavidsoii. 

As it is now. it was a 
blurred f*,ray line that lay 
between a production 
bike and a fulMilown race 
machine. The secrets of 
workin^,a proven en^ne for 
every ounce of /^o it could 
deliver were learned early 
on. And never forj^otten. 

It's only normal that 
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I Kittening performance 
would enter into the inind 
of the street rider. 
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Is the TV Turned Off? 
Not Exactly 

YOUR STEREO AND television are leak- 
ing, but don't call a plumber: This is 
an electrical problem. In increasing 
numbers, electronic devices continue 
drawing power to maintain standby 
mode even though they are switched 
off. Scientists at the Lawrence Berke- 
ley National Laboratory in Berkeley, 
California, estimate that 5 billion watts, 
equivalent to the energy generated by 
five average-size power plants, are tost 
to "leaky" appliances every year. 

By definition, a leaky appliance is 
one that consumes energy when it 
is switched off or not performing its 
principal function, says Alan Meier, 
a Berkeley scientist. In standby mode, 
the average TV and VCR draw close to 
16 watts, and a cable box alone siphons 



off 20. Stereos, cordless phones, mini- 
vacuums, and answering machines also 
leak energy. But they are not the worst 
energy offenders. 

"Low-voltage transformers are no- 
torious," says Steve Greenberg, a Berke- 
ley scientist. "Those little black cubes 
consume 1 watt each when they're not 
in use," he adds. Cheap versions, nick- 
named "vampires," draw 3 watts. Meier 
estimates that half a billion little black 
cubes are currently plugged into elec- 
trical outlets. 

The average home leaks a total of 
about 50 watts, some $4.20 a month, 
estimates the laboratory. To stem 
leaks when electronic devices are not 
in use, "Plug your appliances into 
a power strip and turn it off. Install 
outlets with a switch. Or, simply 
unplug your appliances," Greenberg 
suggests. — Christopher Miller 
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How much electricity does your appliance waste? 



Cordless phone 

watts per hour 



Portable stereo/Boom box 



Video game machines 





•\ 



Compact audio system 



Cable box 



Typical rates of leatimg electricity fiom some common appliances. 
The average U.S. home leaks V) watts. 




VIDE 



Wires for a Better Picture 

MOST VIDEO FANATICS arc famil- 
iar with the composite and S-Vidco 
connectors used to link VCRs and 
TVs. Of the two, S-Video offers a 
higher-quality picture. However, 
new TVs and other video equip- 
ment from Sony, Toshiba, 
and other companies 
are using a new 




Thit cabta con- 
vert* a composlta 
signal to S-Video. 




connector 
called compo- 
nent video to 
create the best 
picture yet. 

A component 
video connector car- 
ries the video signal as 
three separate elements: one lumi- 
nance channel for black-and-white 
information and two chrominance 
channels for color. With this setup, 
the signal is unaffected by the mod- 
ulation that normally occurs, bypass- 
ing the NTSC decoder and comb 
filter in the process. This means 
that picture artifacts like dot crawl, 
color noise, cross-color interference, 
and moir6 patterns are largely avoid- 
ed. The result is a picture with 
purer color and better resolution. 

Not surprisingly, component video 
connectors are appearing first on 
more expensive gear but will gradu- 
ally become more widely available. 
They are also destined to be a fea- 
ture on future digital TVs. 

In the meantime, if you want to 
convert your composite video signal 
to S-Video to make the link between 
a VCR and receiver, try a new SlOO 
connector called the Tribute C2S 
converter by Tributaries, a division 
of Gordon J. Gow Technologies Inc. 
in Orlando, Florida (800-521-15%). 
By passing the signal through a 
series of ceramic and inductive 
filters, the connector can achieve 
frequency separation between the 
chrominance and luminance infor- 
mation, says the company.— F.V. 



38 



SECURITY 



Eye Scans for ATMs 

YOU SOON MAY be able to get 
money from a bank's automated 
teller machine simply by looking at 
it. Starting this fall, Sensar Inc., of 
Moorestown, New Jersey, is teaming 
up with London-based ATM- 
maker NCR Corp. to install 
the Irisldent iris-recognition 
system into ATMs around the 
world. Irisldent digitally en- 
codes pictures of the iris, the 
colored part of the human eye, 
to provide a highly accurate, 
virtually fraud-proof means of 

lrt«lil«irt takM advantaga of the 
fact that every eye I* different, 
uaing over 200 different marking* 
to make an Identification. Key 
Indicator* are ahown her*. 



identification — making PINs obso- 
lete. The unique pattern of lines in 
each iris makes an even more reli- 
able identifier than a fingerprint. 

Customers give their 'iris signa- 
ture" at the bank, where an Irisldent 
camera scans their iris from about 
? feet away. The iris image is then 
digitally encoded and kept on file. 




At the ATM, you insert your bank 
card. Then, a camera in the ATM fo- 
cuses on your eye, zooms in on the 
iris, and takes a picture. Irisldent then 
compares the image of your iris with 
those in its database. If your iris mat- 
ches the image associated with your 
card, the machine will allow a trans- 
action. The whole process takes only 
about 3 seconds. For banks 
with ATMs capable of dis- 
pensing airline tickets and 
stocks and bonds, Irisldent 
will give them the security 
they need to deliver these 
documents without the 
fear of fraud. Because each 
iris is unique, the cards 
will eventually be phased 
out, since the machine 
can accurately distinguish 
an individual by the iris 
alone.— S/iaron Parmet 
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AN AFFORDABLE 
ALTERNATIVE TO 
IMPLANTING A HOMING 
DEVICE INTO YOUR 
KID'S FOREHEAD. 



Motorola TalkAbout" radios give you up to two miles of group communication power, 
depending on terrain and conditions. Highly effective way to track your kids, wKhout surgery. 
For the retailer nearest you, call 1-800-353-2729 ext. 145. Or www.motorola.com/TalkAbout/ 

ToMbout' Radios. Have fun. Stay In touch. 
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It may be small. But the Bose' Acoustic Wave* music system is definitely an 
overachiever. The' unit features a compact disc player, an AM/FM radio, a handy 
remote control, and our patented acoustic waveguide speaker technology. And 
it produces a rich, natural sound quality comparable to audio systems costing 
thousands of dollars. We know that's hard to believe. So we're ready to prove it. 
Call or write now for our complimentary guide to this award-winning system. 
Because, like the system itself, it's available directly from Bose. 

CaU today. 1-800-898-BOSE, ext. A2228. 
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MERCHANDISE 



To order, or for the location of your nearest 
Service Merchandise store, call: 

1-800-251-1212 

tvwiv. aervicemerchandise. com 



Odd Shapes forTV 



THINK ABOUT television antennas, 
and images of rooftop aerials and 
rabbit ears come to mind. Some 
new antennas, however, are chal- 
lenging preconceived notions. Terk 
Technologies, a Commack, New 
York, company that specializes in 
antenna design, now offers the 
TV50, a 7B-inch-long bar designed 
to be mounted horizontally on ei- 
ther an inside or outside wall. The 
configuration of the antenna makes 
it particularly effective in receiving 
low-band VHF signals (typically 
channels 2 through 5), says Terk. 
The TV50. $130, also includes an 
amplifier that lets it receive signals 
from as far as 60 miles away, accord- 
ing to the company. The amplifier 
can be switched on and off. Con- 
nectors are weatherproof, and a kit 
included in the package enables you 
to connect a DSS satellite TV cable 
so only one wire enters the home. 

Emerson's Optima TV4750. 
meanwhile, is a flat rectangle mea- 
suring 15 by 13 inches and 2 inches 
deep. But the key to its performance 
is the 8-foot cable to which it is at- 
tached. You fine-tune the signal re- 
ception by adjusting the height of 
the cable, which must be laid in a 
horizontal position. This cable is 
then connected to another coaxial 
cable running to the T\'. The $80 
Optima TV4750 has an effective 
range of about 20 miles, says the com- 
pany, but this range can be increased 
with the addition of an amplifier. 

Our evaluation showed Terk's 
TV50 to be the more effectively 
designed solution. The 8-foot cable 
used with the Emerson antenna 
tends to move, damaging picture 
quality. The Terk TV50 provided 
clearer reception during our tests. 
Keep in mind that antenna perfor- 
mance docs tend to vary tremen- 
dously from location to location, 
however. — F.V. 
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fo Succeed in tomputer 
Programming — 
ncluding the 
Computer System 
rhat Worlcs Best 
For You! 



{ou could call it Computer a 
a Carte! Now, with our new 
'C Options Plan, NRl gives 
.'OU the opportunity to 
jpgrade tne Pentium* 200 
PC included m your course 
:o an even more powerful, 
more feature-packed system. 



Get in on the ground floor 
of computer programming, 
one of today's fastest- 
growing career fields 

The Bureau of Labor Statistics 
forecasts that job opportunities for 
programmers will increase much 
taster than the average 
over the next 10 years, with as 
many as 400,000 new jobs 
opening up by 2005. 

Now, with NRI, you can build 
a top-paying career — even a full- 
or part-time business of your own 
— in this growing field. 

Learn three in-demand 
languages 

Only NRI combines the flexibilitv 
of at-home study, the effective 
ness of hands-on learning, and 
the resources of The McGraw- 
Hill Companies to give you 
solid programming skills that 
will pay off on the job. 

Exploring the extraordinar) 
capabilities of three in-demand 
languages, you learn how to 
design, code, run, debug, and 
document programs in BASIC, 
C, and Visual Basic. You also learn 
to generate fully functional 
programs for Windows 95. 




Choose the 
computer features you want most! 

Included in your course for hands-on 
training is a great 200 MHz Pentium* 
processor-based PC with 16 meg RAM, 
1.6 gigabyte hard drive, 33.600 oaud fax/ 
modem. Super VGA color monitor, 
8X CD-ROM drive, Netscape Navigator 
Web browser, and Windows 95. But 
maybe you want even more. 

That's why NRI has created the PC 
Options Plan. Now you decide whether to 



train with the system we've selected for 
your course, or upgrade to the state-of- 
the-an features you want most. Either 
way, you get the practical, authoritative 
lessons, real-world programming skills, 
and professional guidance that only NRI 
can give you. 

CALL 1-800-321-4634 
Ext. 2761 

See other side for details ^ 



SEND CARD TODAY FOR FREE NRI CATALOG 



^Schools 

4401 Connecucui Avenue. NW, Washingion. DC 20008 

YES! Send me the catalog I've checked below. 

^ Check one FREE career catalog only 
Computer Programming 

PC Applications Specialist 
Visual Programming in C" L 
TVA'ideo/Audio Servicing 
Networking with Windows NT 
Microcomputer Serv-icing 



For career courses 
approved under Gl Bill, 
check for details 




^ Computer-Aided Drafting 

Desktop Publishing with PageMaker 

L Bookkeeping & Accounting 

L_ Fiction/Nonflction Writing 

L Multimedia Programming 

L Mastering Microsoft Office 

L Introduction to PCs and the Intemei 



Name 






Age 


Address 



City 



A Dinsum of The McGram HiB Ompames 



State 

Atcrediied Member. Distance 
Education & Training Council 



Zip 



5412-1097 



Master three programming 
languages, Windows 95, 
the Internet and morel 



You're backed by a team 
of professionals 

Working in the comfort of your own 
home — with NRI's instructors 
available every step of the way 
— you explore the extraordi- 
nary capaoilities of BASIC, 
C, and Visual Basic. Best of 
all, you learn to generate 
fully functional programs 
for Windows 95! 

With NRI. studying at 
home doesn't mean you 
study alone. 
NRI's team of experi- 
enced instructors is 
always on hand 
whenever you 
need advice or 
feedback. And 
now, you can 
even communi- 
cate with your 
instructor online 
using NRI's new 
Online Connec- 
tion. 



Internet training included! 

Keeping pace with the latest, greatest 
developments in computing, NRI has just 
added all-new lessons and two exciting 
hands-on projects dedicated to PC 
communications and the Internet. 
Not only do you learn the language 
and techniques widely associated 
with this new frontier, you also 
use the Netscape Navigator 
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software in- 
cluded in your 
course to explore 
the World Wide 
Web. And while 
you're "surfing 
the 'Net," 
you're just a 
quitk click 
away from 
NRI's 
unique 
Online 
Connection, where you can 
interact with your instruc- 
tor, chat with fellow 
students, and much more' 

There's never been a 
better time to get started in 
the opportunity-nch field 
of computer programming' 
And there's no school better 
suited than NRI to prepare 
you for a new programming 
career or business of your 
own! 

NEW! 

K Options Plan! 

Don't forget that with NRIs 
new PC Options Plan, you can 
keep up with late-breaKing 
advances in technology by 
upgrading your computer system 
at special student rates. You'll gel 
all tne details shortly before your 
Pentium* 200 computer is 
scheduled for shipment. It's NRI's 
state-of-the-art guarantee! 

Send for your FREE catalog 
today! 

If the card is missing, write to 
NRI Schools, 4401 Connecticut 
Avenue, NW, Washington, DC 
20008. Or... 

Call 

1-800-321-4634 
Ext. 2761 

Or visit us on the Web! 
http://www.mhcec.com 
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An Attractive Idea 

KARL GSCHNEIDNER has a vision: 
Ten years from now, he sees energy- 
efficient refrigerators and cooling 
systems that don't use ozone-eating 
chlorofluorocarbons (CFCs) or their 
gaseous replacements for refrigerants. 
Instead, Gschneidner, a materials 
scientist at Ames Laboratory in Iowa, 
envisions systems that use magnets 
as the refrigerant — and they'll be up 
to one-third more efficient than to- 
day's vapor-compression machines. 

Conventional machines use a 
compressed gas as the refrigerant, 
which conveys heat to create cool- 
ing. But magnetic cooling, being 
developed by Gschneidner and his 
colleagues at Ames Lab with part- 
ner .Astronautics Corp. of America 
of Madison, Wisconsin, will take ad- 
vantage of the magnetocaloric effect. 
TTiat's a property of certain materials 
that heat up when magnetized and 
cool when demagnetized. 



In an experimental version of 
the system tested for six months, 
gadolinium spheres were used to 
demonstrate the technology. At the 
same time, Gschneidner and his 
colleagues discovered gadolinium- 
silicon-germanium alloy, a new ma- 
terial that doubled the performance 
of gadolinium, previously the best- 
known magnetic refrigerant. While 
the alloy costs slightly more than 
gadolinium, says Gschneidner, it 
improves efficiency by 25 percent — 
enabling magnetic cooling to signif- 
icantly outperform conventional 
vapor-compression systems. The 
alloy can be "tuned" for different 
operating temperatures — a higher 
temperature for an air conditioner, 
a lower one for a freezer, for instance 
— by adjusting the ratio of silicon to 
germanium. The more germanium 
used, the lower the temperature. 

Gschneidner hopes to adapt the 
system for heating as well as cool- 
ing. "There's even more energy- 
saving potential with heat pumps," 
he adds. — Mariette DiChristina 
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Double dewar 
contains liqui : 
nitrogen (out- r) 
and liquid 
helium (inner > 

Supercnnduct- 
ing ma q net 




Magnetic 
refrigerant 



Cold heat 
exchanger 



An experimantal rafrigerator usaa a apaclal 
matarial, callad a magnatic rafrigarant, which 
•lldaa up and down Inslda a auparconductlng 
magnat. Whan tha matarial la magnatlzad, 
It'a hot; damagnatlzad. It coola. Tha cooling 
la convoyed to a heat exchanger by a watar- 
antlfraaza mixture. 



The Light Stuff 



INEXPENSIVE, A GREAT light 
source — and potentially deadly. 
Thafs the ubiquitous and contro- 
versial halogen torchiere, which the 
U.S. Consumer Product Safety Com- 
mission has blamed for 100 fires and 
10 deaths since 1992, 
Twin banks of cooi-buming Hores- including the blazes 

cent bulbs create SO percent more that devastated Eng- 
llght than a halogen lamp. , , , 

land s royal Windsor 

Castle and incinerated jazz great Lionel Hampton's New 
York apartment. They're enormously popular, especially 
among college students, but they are also a serious fire 
hazard. The typical 300-watt lamp burns at l.OOCF, hot 
enough to ignite nearby paper, draperies, and furniture. 



But researchers at the Department of Energy's Berkeley 
National Laboratory are cooling the controversy with a new 
lamp that bums at 100°F. The lamp houses two 36-watt 
compact fluorescent lamps that generate 50 percent more 
tight but use one-quarter the energy of halogen models. 
That translates to $136 in energy savings over the seven- 
year life of the fluorescent lamp. (Halogen lamps, by con- 
trast, have a one-year life span.) 

In May, Stanford University, one of several universities 
that had banned the use of halogen torchieres in dorm 
rooms, began giving students Berkeley's new torchiere free 
in exchange for their halogens. 

Lamps that are based on the Berkeley design are being 
manufactured by Emess Lighting of Ellwood City, Pennsyl- 
vania. Dubbed the CoolBrite 4000, they are sold at home 
improvement, lighting, and department stores for approxi- 
mately $70 to %\S0.— Arthur Fisher 



HOME TECHNOLOQ 



MATERIALS 



A Stucco Issue 

WOULD YOU PUT a siding on your 
home that keeps water out only when 
installed perfectly? That's exactly 
what homeowners with exterior 
insulation and finish systems (EIFS) 
did. And now, as a result, some have 
found themselves the eye of a legal 
and technological storm. 

EIFS consists of synthetic stucco 
applied over foam insulation board 
that is glued to the home's sheath- 
ing, lust like with any home siding, 
water can seep in behind the siding 
through gaps. That's why carpenters 
have traditionally put a drainage gap 
behind wood or brick siding, then 
covered the sheathing with water- 
tight paper. 

But EIFS was designed as a bar- 
rier system, with no built-in drain- 
age. Any water that got between 
the foam and sheathing would be 
trapped. During 1995 and 1996, 
building inspectors in New Hanover 
County, North Carolina, found mois- 
ture damage in nearly every EIFS 
home in the area. North Carolina's 
Home Builder .Association obser\ed 
problems in 90 percent of the homes 
it inspected. 

Following these discoveries, U.S. 
Gypsum hired the National Research 
Council (NRC) of Canada to investi- 
gate. NRC found that water had 
entered through wall penetrations. 
Sheathing 0^^3,1 

Insulation 

Weather 
barrier 
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Exterior ^ . ■ ^ ^ 

textured fini^ 



Reinforcing mesh 




Island of Heat 

IT'S A BEAUTIFUL summer day— low humidity, moderate temperatures. Perfect 
weather to explore the museums downtown. But when you reach the city, you 
have a hot flash— it must be 10 degrees warmer. Some cruel joke of Mother 
Nature? Not at all. It's the urban heat island effect. Summer temperatures in 
cities are generally 5°F to 9°F warmer than in surrounding areas, according to 
Building Greener Neighborhoods ($12 plus $4.20 shipping, from American Forests, 
P.O. Box 2000, Washington DC 20013), a paperback published by the Home 
Builder Press. The most prevalent cause is the scarcity of trees, translating to 
less shade and a reduced evapotransporation process, which naturally cools the 
air with escaping water vapor. In addition, asphalt, concrete, and other build- 
ing surfaces absorb sunlight and convert it to heat. Automobiles and utilities, 
such as lights and air conditioners, give off heat as well. — Noah Rothbaum 



such as windows and doors, and in- 
tersections. The cause was sloppy 
workmanship. 

Jon Carter, a builder from Cony- 
ers, Georgia, recently did some 
EIFS field research for .Atlanta's 
Southface Energy Institute. Almost 
none of the installations that he 
looked at included the flashing 
needed to keep water from seeping 
around doors and windows. Carter 
still believes barrier systems can 
work, but says that it is imperative 
that they be installed correctly. 

Meanwhile, barrier EIFS has been 
banned in North Carolina and Geor- 

Thl« USG stucco syttem Includes a drainage 
plane to minimize water damage. It can also 
be Installed without the layer of foam Insula- 
tion behind the basecoat. 



gia. And Maryland Casualty no 
longer insures homes with barrier 
EIF'S. A number of class-action law- 
suits between EIFS manufacturers 
and homeowners with moisture 
damage arc currently in litigation. 

Manufacturers have now bowed 
to reality; they are introducing sys- 
tems that include a drainage plane. 
For instance, in one of U.S. Gypsum's 
new systems — the InsulScreen 
2000-G — drainage channels are cut 
into the back of the foam, and build- 
ing paper is fastened to the sheath- 
ing. In other words, the new systems 
function like brick, wood, and other 
conventional sidings. 

Maybe those old-time carpenters 
knew something about construction 
after aW.-CharUe Wardcll 
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How to make your car invisible 
to radar and laser. . . legally! 

Rocky Mountain Radar introduces a device guaranteed to make your 
car electronically "invisible" to speed traps — if you get a ticket while 
using the product, tlie manufacturer will pay your fine! 



I Th» Pfiazer will 
'jam" both radar 



If your heart doesn't skip a 
beat when you drive past 
a speed trap — even if you 
i aren't speeding — don't 

) bother reading this. I 

can't tell you how 
many times that has hap- 
pened to me. Driving down 
the interstate with my 
and lasar guns pre- "^'^^ control set at eight 
venting police Iron, '"''^ o^'" "'"'»• ' "'"^"^ 
measuring your ^ 8'""P'^ » police car 
tpaad parked on the side of the 

road. My heart skips a 
beat and for some reason I look at my 
speedometer After I've passed the trap, 
my eyes stay glued to my rear view 
mirror, praying the officer will 
pass me up for a "bigger fish." 

It seems that as speed -detec- 
tion technology has gotten more 
and more advanced, speeding 
tickets have become virtuallv 
uiuvoidable. And although de- 
vices exist that enable motorists 
to detect these speed traps, they 
are outlawed in many states... 
iiKluding mine. 

Th« solution. Today, Rocky Mountain Radar 
offers drivers like me a perfect solution — the 
Phazer. Combining a passive radar scrambler 
with an active laser scrambler, the Phazer makes 
your automobile electronically "invisible" to 
police speed-detecting equipment. 

The radar component works by mixing an X, 
K or Ka radar signal with an FM "chirp" and 
bouncing it back at the squad car by way of a 



waveguide antenna, effectively confusing the 
computer inside the radar gun. The laser com- 
ponent transmits an infrared beam that has the 
same effect on laser Lidar units. 




■ ne 

Phazer 

makes your car 
invisible to police 
radar and lasers or 
the manulacturer will 
pay your speeding ticket! 



Shown actual size, 
the Phazer is only 
rWxrL X IS"HI 





Rellected radar vl^t^ an FM 'cliirp' 
Police radar 




Perfvctly 

leflal. Some radar devices have been outlawed 
because they transmit scrambling radar 
beams back to the waiting law enforcement 
vehicle. The Phazer, however, reflects a por- 
tion of the signal plus an added FM signal 
back to the police car. This, in effect, gives the 
waiting radar unit an electronic "lobotomy." 

Best of all, unless you are a resident 
of Minnesota, Oklahoma or Wash- 
ington, D.C., using the Phazer is 
completely within your legal rights. 



MOW TO MMI YQUM CAB MSAPfCAt 

Radar and laser scramblers are de- 
vices Kiat foil speed traps by making velii- 
cles eleclronicallY 'invisible' to police 
redar. Radar scramblers mix a portion ol 
(he redar signal with background clutter 
and relied it back to the squad car. This 
technique, pioneered by Rocky Mountain 
Radar, creates an unreadable signel lhai 
contuses the computer inside the radar gun 

The laser scrambler in the Phazer 
works in a similar manner. II trensmils a 
special infrared beam with information 
designed to scramble the laser signal The 
result^ Readouts on police radar and laser 
guns remain blank As far as the police 
otiicer IS concerned, your vehicle is not 
even on the road 



How It ■erami 

Police radar takes five to 10 mea- 
surements of a vehicle's speed in about one sec- 
ond. The Phazer sends one signal that tells the 
radar tlie car is going 1 S m.p.h. and another signal 
that the car is going 312 m.p.h. Because police 
radar can't verify the speed, it displays no speed 
at all. To the raJargun, i/our car isn't evoi on tite road. 

Work* twith laaor, tool The Phazer also pro- 
tects your vehicle from Lidar guns that use the 
change in distance over time to detect a vehicle's 
speed. The Phazer uses light-emitting diodes 
(LEDs) to fire invisible infrared pulses through 
the windshield. Laser guns interpret those puls- 
es as a false indication of the car's distance, 
blocking measurement of your speed. Again, it's 
af if t/our car isn't nten on llie road. 

Rang* up to throo miloa. The 

Phazer begins to scramble 
both radar and laser signals 
as far as three miles away 
from the speed trap. Its range 
of effectiveness extends to 
almost 100 feet away from 
the police car, at which point 
you should be able to make 
visual contact and reduce 
your speed accordingly. 

Ticket robata program. Rocky 

Mountain Radar is so confident 
that the Phazer will protect you from 
both radar ami laser speed-detection 
devices that if you do get a speeding 
ticket within the first year while using 
your Phazer, they will pay your fine! 

Encourago rosponsibi* driving. While the 
Phazer is designed to help you (and me) avoid 
speed traps, it is not intended to condone exces- 
sive speeding. For that reason, tfie manufacturer 
will only pay tickets where the speed limit was 
not exceeded by more than 30%, or 15 miles 
per hour, whichever is less 

Risk'trao. Thanks to 
the ticket rebate pro- 
gram, speed traps 
don't make my heart 
skip a beat anymore 
Try it. Your car will be in 
visible to police radar and 
laser, or the manufacturer 
will pay your fine! It's 
backed by our risk-free trial 
and three-year manufactur- 
er's warranty. If you're not 
satisfied, return it within 90 
days for a full "No Questions Asked" refund. 

The Phazer $199 $i 4 stH 

P/i'UM' mntlwn promotional code 2542-11434 
For fastest service call toU-free 24 hours a day 

800-992-2966 

com^radindust:ries 

2820 Walertord Lake Drive. Suite 102 ^ a ;31 U 



than 30%, or 15 miles 

■ The Phazer it 
a completely legal 
way to protect 
yourself from 
speed traps (except 
in OK, m and 
Washington DC). 
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'Vp-Jront pricing? What do you think this is,.. 
GM Goodwrench Service Plus!?'' 

If it were, you'd get up-front pricing. 
Plus a lifetime guarantee on parts and labor. Plus courtesy transportation. 
For the select GM Goodwrench Service Plus dealer 
near you, call 800 96 GM PLUS. 



GM 



Goodwrench 

^1 



The means better. 

wwwgingDodwTCTich com See dealer for details of limited lifetime guarantee on select parts and labor eiwt cm cmp ab rixhui merwi 
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The Luxury Saab 

WITH A HERITAGE of wacky weirdness, 
Saabs can only get more conventional 
as they evolve. Proof of that is the Saab 
9-5, which hews more closely to main- 
stream design and handling. The all- 
new 9-6, expected here in mid-1998 
for around $35,000, extends Saab's 
model range into the luxury segment. 
It's larger and more powerful than the 
9000 that it will eventually replace. 

Saab remains one of the few auto- 
makers that are enthusiastic about 
turbocharging, and both the base 
2.3-liter 170-horsepower four-cylinder 
and the 3.0-liter 200-hp V6 models 



The 9-5. the 
first new Sub 
built tpeclfl- 
cally for the 
mid-luxury 
market, hat 
a eofter, 
rounded look. 



use Saab's low-pres 
sure turbo. The 
smallish unit is cali 
b rated to improve 
low-end torque, 
throttle response, 
and emissions. The 
V6, with a narrow 
54-degree bank 
angle, abo is un- 
usual in using only 
a single bank of 

cylinders to power the turbocharger. 

The electronic engine control that 
monitors each cylinder independently 
allows this asymmetric arrangement. 
This innovative engine design is 
responsive underfoot, which is a 
marked contrast to the 9000's char- 
acteristically peaky turbocharger. 




With a 0.29 coefficient of drag, 
the new body is one of the slickest in 
production. Ifs also claimed to be 
among the safest, with a novel triple- 
path load/crush structure developed 
to withstand severe offset crashes. Ac- 
tive head restraints, the first in a pro- 
duction car, protect against whiplash. 

Touring the hills of central Sweden 
in the 9-5 demonstrated the softer ride, 
smoother transmission, and vastly im- 
proved throttle response. The new ven- 
tilated seats add to the luxury. Gone 
is the bolt-upright instrument panel 
of the 9000, replaced by a softer, 
more sculpted approach that still em- 
phasizes the functional characteris- 
tics. The key, however, returns to the 
floor, an ancient Saab quirk. 

To underscore the state of its mod- 
ern technology, Saab pulled its first 
effort from its own museum — the thor- 
oughly oddball teardrop-shaped Saab 
92, with its front drive powered by a 




Vintage Saab* were advanced in an era of gas-guzzler*. 
The aerodynamics survived, the two-stroke engine did not. 



two-stroke. The smoking engine and 
skinny tires hardly detract, even today, 
from the sheer innovation of the light- 
weight car, created as envisioned by 
a group of aeronautical engineers ob- 
sessed with mechanical efficiency. 

It's not a tough act to follow, but 
it's a tough act to upstage.— D.M. 



ALTERNATIVE FUELS 



The Ethanol Fleet 

BOTH CHRYSLER and Ford have an- 
nounced their intention to sell large 
numbers of flexible-fuel vehicles that 
can run on ethanol, domestically pro- 
duced from corn. The vehicles will 
be powered by gasoline, E85 ethanol 
(85 percent ethanol, 1 5 percent gaso- 
line), or any combination of these two 
fuels together. 

For Chrysler, this means as many 
as 200.000 1998-model Caravan, Voy- 
ager, and Town & Country minivans 
will offer flexible-fuel capability as 
standard fare on all 3.3-liler V6 mod- 
els. Ford intends to sell 250.000 
ethanol flexible-fuel Ranger. Wind- 
star, and Taurus models beginning 
in 1999, phasing vehicle sales in as 
an ethanol-refueling infrastructure 
grows. While CM hasn't yet revealed 
its plans, a Chevrolet S-10 ethanol 
FFV program that was put on hold 
last year is a likely prospect. 

It won't be costly to be an envi- 
ronmentally conscious car buyer. 
Chrysler and Ford are absorbing the 
approximate $300 cost of such FFV 
upgrades as corrosion-resistant fuel 
lines, a high-capacity fuel pump and 
injectors, a larger fuel tank to com- 
pensate for the less energy-dense 
ethanol fuel. FFV-specific engine 
management software, and a fuel 
sensor that allows these vehicles to 
run on either gasoline or E85 ethanol. 

Now for the reality check: Only 
28 public ethanol fueling stations 
are available, in 13 states. Thus, the 
hitch: Refueling with gasoline pre- 
cludes any advantage that owning a 
flexible-fuel vehicle could possibly 
provide, such as decreasing tailpipe 
emissions, cutting oil consumption, 
and supporting the use of renewable 
fuels. It doesn't, however, preclude 
an auto manufacturer from earning 
substantial Corporate .Xveragc Fuel 
Economy (CAFE) credits for each 
FFV sold, regardless of the fuel in 
its tank.— Ron Cogan 
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New SOL 




Escort® Performance 



The aJl-new cordless Sol.o ' radar and kiser 
detector is a revolutionan- ne*' design - ;ind now 
you can test drive SOLO for 30 da\? at no risk. 
MORE PERFORMANCE 
I'lilike ordinar\ detectors, iiltra-comp;ict 
SOLO poAides a remarkable aMiibination of long 
range v.uning on all radar bands and laser, with 
minimized false alarms. The secret is Digital 
Signal Processing, one of dozeas of patented 
technologies w \v developed at ESCORT. 



MORE FEATURES 

Powered by 2 M batteries (or an optional 
power cord). SOLO is the first detector that lets 
you customize ils operation. In June 1997, Molor 
rw«/ exclaimed "Solo uitis big points for 
haiifig the iiutusln's Jirst onboard mmputer.' 
TAKE A TEST DRIVE 

New SOLO is the most advanced cordless 
detector in the world. Tr\' SOLO in your car for 
30da\^« with a mone\-b;«:k guarantee. Call today 



// If;;/ prejir a ojrM 
detector, our fuli-feutured 
PASSPOIW4600 is an 
incredible 
tdue at 



Call Toll-Fiw 

1-800-433-3487 
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SOLO $199" 

OpUonal I'owvr Oonl $29' 

Plib shipping ;uk1 handling 
Ohio residents M dX sales ta^ 

30-<iav Mone\ Back Guarantee 



One E-scort Drive • Cincinnati OH 45249 
► Department 2016O7 



*ww escort com 



Great Sound. No Risk.»99» 

Introduaoty Price 



"Truly gi^eat sound has never 
been moiTe affordable." 
•Henn Kloss 




PC Works Speaker System by Heniy Kloss. 

PC Uorifes IS (xjr nwcM amplitml nuiiiiiiialu ^()c•,^^i•^ -.vMcni tlcMgnwl b\ .AuiIki Hall (if Rime memlxT 
Henn K1<ks> ifiuirKlcrof .\R KJ.)I & Advent) Jiw omrK-ii it tn ,i ((iniputcr. 1\' Ii|X- CD plavt-r 
or h<»)m N>x - .imihinf; »iih a hc-idphiint' lack - for hcautiful. nKitn-fillin)! rr.iksiK' Mereo viund 
And if you re ren pcrfaiK happ\ wiih K itontv. return it ftithin y) d2\^ fur a full a-fuml 

To Oixier, Or For A FREE Catalog, Call 



1-800-FOR-HIFI 



CAMBRIDGE 



SoundWorkS 

Critically Acdaimed. Factory-Direct 



1^1 



Missing Hits 

NO-HANDS DRIVING is reckless, 
but not for testers on a stretch of 
highway north of San Diego. One 
of a number of accident-avoidance 
demonstrations in the Golden State 
recently, the roadway that seemed to 
be encouraging risk actually showed 
off the ability to guide computer- 
controlled cars traveling in hands- 
off safety ["Drive by Wire," Sept.]. 
.■\mong the participants was Honda, 
which showcased further technolo- 
gies aimed at reducing accidents, at 
its Mojave Desert proving ground. 

Honda's automated cruise control 
is much closer to readiness than the 
automated highway, whose develop- 
ment is headed by Buick and a brain 
trust of University of Cahfomia, 
Berkeley, researchers. Honda ex- 
pects production in about three years, 
while tests on the highway could 
stretch for about seven. 

1 drove an Acura sedan that auto- 
matically throttled back and down- 
shifted when a laser radar located 
behind its grille detected a slower- 
moving car ahead. Then the Acura 
resumed its programmed cruise speed 
when I pulled into the fast lane to 
pass. Honda engineers figure that 
automated cruise control might cost 
less than $1,000. 

Considerably further out is a 
self-driving car. On the big 7.5 mile 
oval, Honda showed off a small fleet 
of Accords that can accelerate, brake, 
and steer without any driver input. 

Several of these Accords can 
travel together as an automated "pla- 
toon," with the lead vehicle setting 
the pace and the following vehicles 
using radio links and laser ranging 
to maintain a safe distance apart. 
This works fine under controlled 
conditions, but it's anybody's guess 
how well the automation would 
perform in the real world, where 
trash and grime could confuse the 
sensor system. — Stuart F. Brown 



Installation! 

There has never been a better time to buy DISH Network! 

Buy a DISH Network satellite TV system NOW, and get a FREE Self Installation Kit 

or $100 off a professional installation. 





BUTA 

DISH NETWOKK SATELLITE 
TYSTSTEM 

NOWandchaFKE 

self installation kit! 

M $100 OF? A 
PIOflSSIONMINSTUUHON! 



HURRY! SYSfEM MUST BE INSTALLED AND ACTIVATED 
BETWEEN AUGUST I, 1997 AND SEPTEiMBER 30, 1997. 



Offer expffet S-OO^/ Onfy one coupon per 



t/fttm Only one tree SeR InMeiUbon Kit o $ioo of Pro>«««ooai in»unar>on 
md ectwflitd btween Augul 1, 1997 and Seplemtw 30 '99- 




No Upfront Anflual 
Subscription Required! 
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L\NEI QVC 



Lijrlnne 



DISH INTTWOU 
OFTEIU OVER 
IM GREAT 
CHA-WU! 



It's The Best Programming Value On Earth. 



Your Only Single Souk* Per Sotelllt* TV. 

One Call Do«s It All! Call Today: 

1<a00-333-DISH 




30-Ooy Mor»«7bock Guorant«# 
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3 4 7 4 

http.//«v-ww difciinefvwof^.com 
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P^EJT WORK 
Nothing Else Comparesr 
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A Softer Stop 

BEGINNING WITH 1998 models, 
most new cars will be offered with 
"depowered" airbags, the result 
of a new federal rule governing 
passive restraints. Airbags that in- 
flate with less force are expected 
to reduce the potential danger to 
children and some adults who 
may be too close to the airbags 
when they deploy in an accident. 

Along w ith the new bags, which 
will be 25 percent to 30 percent 
less powerful than most of those 
used in the past, some vehicles with 
out a rear seat will have key-oper- 
ated sw itches to cut off the 
passenger-side bag — an acknowl- 
edgment that in these vehicles chil- 
dren could be sitting in the front. 
TTie switches will also be retrofitted 

Depowering is one of a number 
of defenses against overly powerful 
airbags. Redesigning the bag itself 
to deploy in a pattern calculated to 
reduce potential mjuries is another 



Side-impact rail 



BMW Is among the automakers quickly depowering tlieir alrbag systems in the 1998 model 
year. The German automaker also adds a side-impact inflating "rail" for more protection. 



solution, as is using sensors that de- 
termine the position and weight of 
the occupant. Neither of the latter 
two ideas has yet been incorporated 
in a production car. Mercedes re- 
cently introduced a child seat that 
deactivates the passenger airbag 
while the seat is in place. BMW is 
introducing a new side-impact bag 
system, along with depowering. 

The federal directive to reduce 
airbag power was prompted by sta- 



tistics indicating that some people, 
primarily small women and children, 
are being injured in relatively low- 
speed accidents by airbag systems 
designed to inflate aggressively to 
protect an unbelted adult male. \Vhfle 
several automakers have been con- 
ducting campaigns to encourage 
parents to place children in the rear 
seat, recent studies indicate that 
children ride in the front as often 
as 80 percent of the time. — D.M. 
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Timing Is (Almost) Everything 

VARIABLE CAM TIMING isn't new, but Toyota has come up 
with a fresh interpretation on this theme that makes its 
all-new Lexus GS sedans — particularly the V8-powered GS 
400— some of the hottest rides in their class. 

Toyota calls its system continuously variable valve tim- 
ing, and the difference between Toyota's innovation and 
other variable cam timing systems is implicit in that name. 

The Toyota system can advance intake cam timing across 
a broad range, and there are no apparent increments in the 




advance. The operation of the technology is seamless. 

The secret is a helical drive at the end of the intake cam 
on each bank of cylinders. As power demand increases, the 
gear slides up and down the end of the shaft, altering the 
cam timing: simple, ingenious, and effective. 

Applied to the Lexus twin-cam aluminum V6 and V8 en- 
gines, continuously variable valve timing provides improved 
operating flexibility and top-end power. In the 24-valve V6, 
which replaces the previous inline six, output peaks at 226 
horsepower. In the V8, new to the GS range, power peaks 
at a robust 300 horsepower (280 in the LS 400). Allied with 
a new five-speed automatic transmission, that's enough to 
propel this previously sluggish rear-drive sedan to 60 mph 
in a mere 6 seconds. 

During a day of driving mountain roads east of San Diego, 
our GS 400 exhibited an appetite for hard turns, hard ac- 
celeration, and equally hard braking thaf s on a par with 
the best in the luxury sport-sedan class. 

Lexus hadn't announced pricing at press time, but we'd 
guess that the cost of a loaded GS 400 will probably top 
out at about $55,000. — Tony Swan 
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Celebrate the „ 

lOth Anniversary of 




THE nEX¥~GMEHMlTian* 



Relive All Your Favorite Missions 

10 years ago the new U.S.S. Enterprise, commonded by Captain Jean-Luc Picard, set out on its 
maiden voyage. Now, Columbia House is proud to offer the Collector's Edition of Star Trek: The Next 
Generation, digitolly produced from the Paramount masters, uncut and commercial free. Start your 
collection with " T/je Bes/ o\ Bolh Worlds" Paris I and II, ranked by fans as two of the best-loved 
episodes from this breakthrough series. 

"THE BEST OF BOTH WORLDS" Parts I and II — An 
Awesome Adventure — Yours to Preview Risk-free! 

Captain Picard is captured by the Borg and transformed into one of their own — and 
reoppears before the Enterprise crew as 'Locutus' — uttering the ominous words... "We will 
proceed to earth and if you attempt to intervene, we will destroy you. " 




757/A" 




ANNIVERSARY 



Now you can preview this incredible 2-part adventure absolutely free in your 
home for 10 days. Keep it and you can preview other outstanding Star Trek: The Next 
Generation episodes — each one risk free. Eoch video contains a full 2 hours of 
uncut, commercial-free intrigue and excitement. You'll relive all your favorite 
missions such as The Inner Lighl, Q Who, Yesterday's [nterprise, and the incredible 
series finale. All Good Things. 



\ 




Don't miss out on the 1 0th 
Anniversary and your chance to 
own oil your Star Trek: The Next 
Generation favorites and even 
the episodes you may hove 
missed! These Collector's 
Edition videos ore not 
availoble in any store. 

As Locutus said, "Your resistance is 
hopeless, Number One." Call or send for 
your FREE preview today! 

fcj 1 997 The Columbio Houje Company The ^e-^ name and logo ore 
Irademorls o( The Columbia House Compony 

QSTAR TREK and STAR TREK THE NEXT GENERATION are registered 
irodemorks and reloled marks are Irademorks o( Poromouni Pictures. 
All Rights Reserved TM, ® and Copyright © 1997 Paramount Pictures. 
All Rights Reserved 





Mail the Reply Form today or, for faster service, use your credit cord and call TOIL-FREE 1-800-538-7766, Dept. 9W2 

YpC| I want to join in the celebration! Send me "THE BEST OF BOTH WORLDS" 
I LJ. Paris I ar\d II for just $4.95 plus $3.59 for delivery. If I don't love this 2-hour Collector's Edition, I v/>\\ 

return It within 1 0 days for a full refund or credit to my charge account. If I keep it, I'll receive another exciting STAR TREK: THE 
NEXT GENERATlOt^t^ 2-hour video about every 4 to 6 weeks for just $ 1 9.95 plus delivery. I keep only ttie ones I wont, con 
cancel anytime with no further obligation, and I'll always have 1 0 days to preview each action-pocked video absolutely risk-free. 



Check method of payment: 

Charge my purchases beginning with my first videocassette to; 
□ AMEX ; J VISA [ ! MosterCord Diners Club Discover 



□ Mr 

□ Mrs, 

□ Ms 



Acct. No. 
Signature 



Exp Date_ 



Address_ 
City 



Name |p(eoM pnnt] 



-Apt.. 



Stote 



-Zip. 



Ptione 



All opplicolions are subject to review Columbia House reserves the right to 
request additional informotion, to re|ect ony application, or to cancel any membership 
L; My check is enclosed for $4 95 plus $3 .59 shipping and handling Canadian lesidenls will be serviced from Toronto, offer moy vary . 

(total is $8.54) plus opplicoble sales tax made payoble to ApplicaWe labs tax a66»6 to all ordm. TO'XV. 

Columbia House Video Library. JHW Mail to: Columbia Howse VidM> Library, Dept. 9W2, 

□ Bill Me. JHY P.O. Box 11 1 2, Terr* Haute, IN 4781 1 

Visit hl1p://vvvvw columbiahouse.com 
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Millions of American teenagers 
grew up fixing their cars. Saturday 
morning, the hood is propped 
open, the air filter is off and 
someone is spraying Gumout* 
into the carburetor. 



mom 



1 



That's the image etched indelibly 
in the minds of millions of car 
owners — car owners who now 
own fuel-injected engines — millions 
of car owners who might not 
know that you should keep a fuel- 
injected system clean just like 
a carburetor. It's easy to keep 
your fuel-injected system clean. 
Just pour a bottle of Gumout 
Xtra Fuel Injector Cleaner in 
your gas tank every 3,000 miles 
and spray Gumout Air Intake & 
Throttle Body Cleaner into the 
throttle body every 12,000 miles. 
Over half of all the cars on 
the road are now fuel injected. 
In case you didn't know, you do 
now. Gumout products are specially 
formulated to keep your fuel sys- 
tem clean and your engine running 
longer. So if you have a fuel- 
injected engine, we have the cleaner. 

Gumout.' Better Cleaning 
For Better Performance.' 



Early Warning 

A MICROWAVE sensor to detect 
moisture, snow, and ice is being de- 
veloped by researchers at the Uni- 
versity of Wyoming in Laramie. 
The low cost and simplicity of the 
sensors promise to allow more 
accurate and widespread weather 
monitoring on the nation's high- 
ways, researchers say. An array of 



the small, cheap sensors along the 
side of the road would be capable 
of alerting drivers to icing, as part 
of a network of early-warning sys- 
tems for drivers, or they could mon- 
itor icing patterns for research on how 
such patterns are formed. 

The detector works by sending 
out two microwave signals, and then 
compares the direct and reflected 
patterns of the signals to determine 
the moisture content and atmos- 
pheric condition. — D.M. 
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Topless Corvette 

SOFT-TOP CORVEHES have been ob- 
jects of adoration since Ike was 
president. Chevy launched the fifth- 
generation 1998 Corvette early this 
year as a coupe, with a re-engineered 
chassis and a new aluminum engine 
lighter and more powerful than the 
engine it replaces. The fully con- 
vertible version is virtually identical 
in its fundamental details. 

Beyond the folding top, the 
major change is the addition of two 
composite-plastic access panels. 
One opens up the 11.1-cubic-foot 
trunk, the other conceals the stowed 
top. Sculpted and painted surfaces 
blend in the headrests and cascade 
down behind the seats to meet the 
center console. No mere styling fil- 
lip, this fixed center panel hides 
the structural panel bracket that 
provides a secure latching point for 
the rear-hinged top cover. 

Saving bulk, weight, cost, and 
complexity, Chevrolet resisted the 



urge to engineer a one-button 
power top. The manual-folding de- 
sign makes sense because it's so 
easy to use: Swing two windshield- 
header latch handles and press one 
button to release the cover panel. 
Raise the top's front edge, then the 
rear edge, then the cover panel. 
(An innovative over-center linkage 
makes rear latches unnecessary.) 
The folded assembly is then lowered 
out of sight behind the seats. 

With the top erect, the Corvette 
convertible is only slightly noisier 
inside than the semiconvertible 
targa model. The world's stiffest 
convertible underpinnings deliver a 
ride that's free of twists, creaks, and 
rattles. With the top down, the jet 
blast around the windshield can be 
modulated merely by raising the side 
windows. But why bother? Knotted 
hair and a sunburned neck are what 
distinguishes happy convertible own- 
ers from ordinary motorists. The price 
of the wind-in-the-face version is 
$45,000.— Don Sherman 

The new Corvette convertible tup- 
piles wind In the face with no 
structural compromla 
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Open its available 3rd Door, 
I lie first on any pickupl and you II 
quickly realize life will be a little 
easier with a Sierra by GMC. 
Waiting to help is an advanced 
shift-on-the-fly four-wheel-drive 
systeni^ and a choice of powerful 
Vortec^ engines. A refined interior 
offers lasting contort. And 
standard dual air bags^ (with 
passenger-side deactivation 
switch) help provide peace of 
mind. So don't just get over life's 
hurdles: rliminate them for good 
with a Sierra by GMC. 

1~800~GMC~8782 

IV w tv . s i f r r n . fi( rn r . r o m 
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COMFORTABLY 

IN COMMAND" 






SO WHEN YOU GET $40,000* FOR COLLEGE, YOU'LL BE READY. 





ARMY 

BE ALL YOU CAN BE. 



TI^0UQUAL1FY?0R THE MONTGOMERY Gl BILL PLUS THE ARMY COLLEGE FUND. CALL 1 -SOO-USA-ARMY http://www.goarmy.co 
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GAMES 



Network Players 

COMPUTER GAMES have tradition- 
ally been solo adventures — or at best 
it's you against the artificially intelli- 
gent computer. But this fall a new 
category of game will hit store 




shelves: CD-ROM games that not 
only support Internet play, but re- 
quire an opponent via the Net. 

These games overcome or work 
around the Internet's greatest gam- 
ing flaw: lag time, or latency. Activi- 
sion's Net Storm, for example, retains 
the action of a traditional combat 
strategy game but dodges the latency 
problem by removing troop micro- 
management. You can place troops, 
but you can't direct individuals. And 
if you're disconnected, your soldiers 
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Nat Stonn I* a troop placement and flanking 
game. Headland Digital Media's Net War 
(left) brings combat to the Net. 

keep fighting until.you return. 

Virgin Interactive's SubSpace, a 
space shoot-'em-up game, handles up 
to 120 players. You can team up with 
other players or go it alone. To get 
around latency issues. Virgin gives 
the spaceships large turning radiuses. 
This enables your computer to more 
accurately predict the movement of 
opponents, resulting in smoother play. 

Not all of the new Net games are 
of the action genre. Role-playing 
games like Origin System's Ultima 
Online and simulation games like 
Cryo Interactive's Intervention (a 
God simulation game) and Imagic 
Online's Warbirds 2.0 (a World War 
II air-combat simulator) have been 
designed for human interplay via the 
Internet. — Suzanne Kantra KirachneT 



Pumping Up the E-Volume 

ELECTRONIC MAIL USE is exploding. The numbers 
below show the projected growth in e-mail users and 
messages, at work and at home, in North America. 



1997 67 million e-mail users 

1998 81 million e-mail users 

1999 96 million e-mail users 

2000 108 million e-mail users 

Sourer Electronic Messajing AswcMtion 



2.7 trillion messages sent 
3.9 trillion messages sent 
5.4 trillion messages sent 

6.8 trillion messages sent 



PCs Go Postal 

SNAIL MAIL MAY soon be getting 
some electronic legs. The U.S. Postal 
Service is quietly working with sev- 
eral companies to begin offering 
electronic stamps later this year — 
and possibly a host of other com- 
puterized mailing services down 
the road as well. 

Postage meters will be first to 
go digital. The Postal Service says 
it will soon authorize several com- 
panies to sell electronic postage 
over the Internet. Upstart firms 
such as E-Stamp Corp. of Palo Alto, 
California, and Neopost of Hayward, 
California, have developed elec- 
tronic postage meters, and meter 
king Pitney Bowes is working on a 
similar system. The E-Stamp and 
Neopost schemes would each en- 
able you to purchase postage cred- 
its from a Web site, which would be 
downloaded to a small electronic 
device that sits between your PC 
and printer. You can then print a 
special postal bar code, or indicia, 
onto envelopes or labels. Security 
software would keep out anyone 
who might be seeking to pilfer 
your printer's postage. 

The Postal Service is expected 
to authorize one or more of these 
systems by year-end as part of its 
goal to replace mechanical meters 
by March 1999. Eventually, the 
Postal Service intends to offer a 
series of electronic services, includ- 
ing an e-mail postmarking system 
that uses encryption. Thanks to a 
new postal "digital signature," the 
system lets e-mail senders and re- 
cipients verify when an e-mail was 
sent and be sure it has not been 
tampered with. Return receipt, cer- 
tified, and registered e-mail services 
are in the works, too. Many of 
these services should be available 
in 1998 — if the post office deliv- 
ers on time. — CO. 
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GRAPHICS 



3-D Booster Shot 

MAKE ROOM FOR yet another 
must-know acronym in your com- 
puting lexicon: AGP. The new Ac- 
celerated Graphics Port interface is 
designed to speed up the display of 
graphics on Windows PCs — particu- 
larly games with 3-D graphics. It 
should also have pleasant side ef- 
fects — reducing the need for so much 
dedicated video memory on 3-D 
graphics cards, which may, in turn, 
reduce their cost. 

AGP is actually an internal inter- 
face or link between the graphics- 
controller chips on today's 3-D cards 
and your PC's system memory (or 
RAM). This express lane bypasses 
the PC's main data artery, or bus, 
speeding transfers of high-volume 
graphics information from controller 
to screen. PCs with AGP can move 
graphics data up to four times faster 
than today's models, which can re- 
sult in more detailed and fluid im- 
ages onscreen. And since AGP 
allows a video card to use a system 



memory for 3-D functions such as 
texture mapping and z-buffering, 
there's less need to load up video 
cards with dedicated memory of their 
own. Many 3-D cards now come with 
4- or even 8MB of dedicated video 
memory, which hikes their cost (or 
the cost of the new system that they 
come with). 

Getting AGP is not as simple as 
plugging in a new 3-D card, however. 
AGP requires a new motherboard 
design, which will be incorporated 
into many new PCs later this year. 
Most will be systems using either 
Pentium II or Pentium Pro micro- 
processors. Acer, Compaq, Dell, 
Gateway, Hewlett-Packard, IBM, 
NEC, Sony, and Toshiba are among 
the computer makers who say they'll 
incorporate the AGP in their new 
systems. All of the major 3-D card 
makers say they'll support AGP as 
well. Existing 3-D games and other 
graphics software will work with 
AGP without modification. New 
games can be optimized for use 
with AGP. Some new arcade game 
machines built around Pentium II 
chips will use AGP, too. — CO. 
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Audio Gymnastics 

FOR MORE THAN a decade, about 
the only thing you needed to know 
about the sound card in your MS- 
DOS or Windows PC was whether 
it was compatible with Creative Labs' 
Sound Blaster cards. You may want to 
take a closer look — or listen — to your 
next sound card, however. 

Creative Labs is still at the fore- 
front. Its new Sound Blaster Awe64 
card can play as many as 64 distinct 
voices. And in addition to wavetable 
synthesis, which plays back the pre- 
recorded sounds of actual instru- 
ments, the Awe64's software supports 
the physical modeling of sounds, a 
mathematical approach that can pro- 
duce a wider range of sounds. 

The next audio frontier for PCs 
is better surround sound. Creative 
and Diamond Multimedia are among 
those using new 'positional audio,' 
which can not only deliver the per- 
ception of sounds coming from the 
right and left (as 3-D audio does), but 
also from above and below. — CO. 



WATCH 




The Digital Video Handbook 
www.canondv.com 

Most of what you ever really wanted to 
know about digital video terms and 
technologies. 

Information Warfare 
www.infowar.com 

The source for news and links about 
how the cyberbattles are coming along. 



CNNSI 

www.cnnsi.com 

CNN and Sports Illustrated team up to 
bring you sports coverage to rival ESPN 
SportsZone, The Sporting News Online, 
and CBS Sportsline. CNNSI includes col- 
lege teams, women's sports, and motor 
sports. Or look back in sports history or 
participate in a fantasy football league. 



The Anti-Spam Home Page 

www.arachnoid.com/lutusp/ 

antispam.html 

Do you receive too much junk e-mail? 
Here's where to find out what you can 
do to can the spam. 

The Perseus Project 
www.perseus.tufts.edu 

Did you know there was a dark side to 



Hercules? Find out about the legends 
that are part of ancient Greek and 
Roman art and mythology. 

Dear Parents 
www.dearparents.com 

Tips on how technology can help kids 
learn (sponsored by Edmark). 

The Noise Control Center 
vnvw.lhh.org/noise 

Ear advisors ask. How much noise is 
too much noise? 

Hollywood Stock Exchange 
www.hsx.com 

Invest in movies or stars you think will 
become hits, and maybe win prizes. 

The Dental Consumer Advisor 
www.toothinfo.com 

How to find a good dentist and some 
tips on dental hygiene. 
— Suzarine Kantra Kirschner 
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WIRELESS 



The Invisible 
Home Networic 

THE PROSPECT OF a computer 
conversing with a host of "smart" 
appliances in your home may be a 
giant step closer to reality, thanks 
to a breakthrough in wireless tech- 
nology at IBM's T.J. Watson Research 
Center in Yorktown Heights, N.Y. 

IBM researchers have developed 
a radio frequency (RF) wireless 
transmission system that can send 
and receive data without errors at 
speeds up to 10 megabits per sec- 
ond (Mbps), comparable with the 
wired Ethernet networks used in 
many companies today. Current 
wireless networking systems usually 
max out at 2Mbps. More important, 
perhaps, IBM says it has achieved 
wireless speeds as high as ?8Mbps 
under laboratory conditions — a 
speed that could easily transmit full- 
motion video and other high-band- 
width types of information. 

RF is considered a key technol- 
ogy for future home networks be- 
cause of its low cost and simplicity. 
There would be no need to rewire 
your home, for example, and radio 
signals can work through walls, ceil- 
ings, and furniture (unlike light- 
beam technologies, such as 
infrared). The key to IBM's break- 
throughs is new algorithms and 
codes that eliminate the multipath, 
or signal, reflection problems associ- 
ated with indoor RF systems. IBM's 
patent-pending system is the first 
to use the FCC's recently allocated 
radio range that is known as the 
Unlicensed National Information 
Infrastructure spectrum. — CO. 




It you're a Jack Daniel's dnnker we'd like to hear troni 



Kiut dropping us a line 



JACK DANIEL'S WHISKEY is made with 
ironfree water from a Tennessee limestone cave. 

In the Hollow we're never too hurried to pause 
for a drink from our Tennessee cave 
spring and give thanks for its ironfree 
water. You see, since 1866 this natural 
resource (and our charcoal mellowing 
process) have accounted for Jack 
Daniel's uncommon rareness. And, 
we believe, for its uncommon 
number of customers and friends. 



SMOOTH SIPPIN' 
TENNESSEE WHISKEY 

Vtmr/ru'Tuls lU ./titfc Danu'/'^ rcmtmi ytnt u> dnnk rt'spim«W>. 

Tennessee Whiskey • 4CM3% alcohol by volume (8086 proof) • Disttled and Bottled by 
Jack Daniel Dishllery. Lem Motto*. Proprietof. Route 1, Lynchburg (Pop 361). Tennessee 37352 
Placed m tlu: Natumal Rcgisicr uf } (murit Piicci hy ihc Uiiiaii Suiies Gowrnmcni 
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As an Allstate 



Exclusive Agent, there's 
no telling how high 
your business 




can soar. As your 
own boss, you get 

out of the job 
what you put into it. 

The sky's 
the limit. 

Want to run your 

own business? 
Call 1-800-350-01 16 
or log on at 
www.allstatecareers.conn 
Being in good hands 
is the only place to ber 



/lllstale 

YouVe in good hands. 



O1997 Albtale Insurance Company, 

Northbrook. Illinois 
EOEyUT/O/V 



Rubik's Reduced 

-WE TURN THE cube, and it twists 
us." That's how Erno Rubik de- 
scribed the puzzle he invented in 
his mother's Budapest apart 
ment in the late 1970s. In- 
deed, Rubik's cube has 
baffled and tormented 
millions of people over 
the years. No wonder: 
More than 43 quintillion 
possible combinations can 
be formed by twisting the 
cube, which has colored stickers 
on the faces of the 26 exposed sub- 
cubes, or cubies. (One cubic is 
buried at the center of the cube.) 

Now Richard Korf, a professor 
of computer science at UCLA, 
claims to have found the optimal so 



Proton Memories 

WHAT'S THE WORST teeth-gnashing 
nightmare that can befall you as 
you sit before a computer? Easy. It's 
when you've forgotten to save the 
enormously important document 
you're working on, and suddenly a 
power outage or other mishap 
causes the machine to shut down, 
thereby losing hours of your work. 

That sad scenario could soon be 
a thing of the past. A partnership of 
scientists at Sandia National Labora- 
tories and France Telecom have ap- 
plied for a patent on a prototype 
memory-saving device that is simple 
to produce, low-powered, and inex- 
pensive. Described as protonic, the 
device stems from the observation 
that protons remain fixed in silicon 
that is baked at high temperatures 
in a sea of hydrogen gas. As the gas 
permeates a chip, it dissociates into 
single hydrogen ions— protons— at 
defects in the silicon dioxide layer, 
defects that were created by heat in 
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lutions to the cube, using a program 
running on a Sun workstation com- 
puter. Previous strategies typically 
required 50 to 100 moves. But Korf s 
research shows that most scrambled 
cubes can be solved in no more 
than 18 moves. Korf generated 10 
random scramblings. One was 
solved in 16 moves, three 
were solved in 17 moves, 
and the rest in 18 moves. 
The computer time re- 
quired ranged from several 
hours to several weeks. 
Korf s research should 
help in other combinatorial 
problems where optimum solu- 
tions are needed, such as routing 
and scheduling quandaries. As Ru- 
bik himself once said, 'The prob- 
lems of puzzles are very near the 
problems of life; our whole life is 
solving puzzles."— Art/iur Fisher 



the chip-manufacturing process, 
protons can migrate only in the mi 
die layer of the silicon-silicon diox- 
ide sandwich. 

Key to the chip's operation is 
this: When a positive low voltage i 
applied to one side of the silicon, 
protons are repelled to the far side 
of the silicon dioxide. When a nega- 
tive low voltage is applied, protons 
are attracted to the near side. And if 
the power is turned off for any rea- 
son, the protons remain on station, 
thus embedding and saving your 
crucial information. 

The work is part of Sandia's re- 
search for the Defense Advanced Re- 
search Projects Agency, which seeks 
radiation-hardened, low-voltage 
chips that could survive nuclear 
blasts. There have been many previ- 
ous attempts at so-called static 
memories that promised to save 
what's on the screen in case of dis 
aster, but none of them has been 
widely used, mainly because they 
are expensive to produce. — A.F. 
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RunningRings Around Saturn 

With the launch planned for this month, the 
spacecraft Cassini and its probe Huygens will 
travel nearly seven years before entering orbit 
around Saturn, the second largest planet in 
the solar system. The main engine will fire for 
about 90 minutes, braking the spacecraft so 
it can be captured by the ringed planet's 
gravitational field. During its four-year mission. 
Cassini will trace about 60 orbits to help 
scientists conduct research. 
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Rings 

-The biggest, ^ 



best 
IaSA's 
Cassi 



and last of 
superships, 
ni takes off 
for Saturn. 




VENUS AND EARTH have disappeared astern, and even 
Jupiter is now a fading dot of red and orange. Only Saturn 
lies ahead. The ringed planet and its strange collection of 
moons will be the final destination for a huge traveling 
space laboratory called Cassini. There, the biggest, the 
best, and the last of America's superships to the outer 
planets will settle in to complete a long decade's work. 

Cassini's herculean mission begins this month with its launch from Cape 
Canaveral aboard a Titan 4B Centaur rocket. It won't end until 2008, or later. 

^ By llicn7-the..£hore of exploring our solar system will have 

i-flTj C h e f t e r been turned overT?y"»Hi^er explorers, midgets by compari- 
son with the big ship narnetMm- the Italian-French as- 
tronomer who discovered four of Saturn's moons. 

The next generation of deep-space craft will trek arittHig the planets at a 
frat tion of Cassini's estimated total cost of $2.7 mkmn, although 
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Orbit 



SATURN ARRIVAL 
July 1, 2004 M 



JUPITER SWINGBY 
December 30, 2000 




with a fraction of its capabilities. The future belongs to 
the micro-ships. (For information on a microship in action, 
sec "Back at Mars.") But first, Cassini: 

• Its seven year outbound voyage will send it skim- 
ming past three planets (including Venus twice) before 
if goes into orbit around Saturn— the first spacecraft 
ever to do so. F.arlier missions that visited Saturn — Pio- 
neer 11 in 1979 and the twin Voyagers in 1980 and 
1981 — were strictly flybys. 

• In a minimum four-year sojourn around the ringed 
planet, Cassini will zoom close to icy moons, send home 
the best-ever close-up photos of those rings, and give us 
detailed looks at Saturn itself. 

• Within months after scttlint; info the Saturnian sys- 
tem in July 2U04, Cassini will drop a large probe called 
Huygens (after the Dutch astronomer) to the surface of 
the moon Titan. Scientists don't yet know whether Huy- 
gens will land in a frigid ethane sea or on dry land. But 

before if succumbs to the alien environment, Huygens 
should transmit enough data to fell us why 

Titan is the only moon with a substan- 
tial atmosphere of its ow n and 
whether life could be 
percolating in the 
moon's oceans. 




At the )et Propulsion Laboratory in Pasadena, Califor- 
nia, Cassini program manager Richard |. Spehalski looks 
to his ship's future with both excitement and a measure 
of sadness. When Cassini finally becomes derelict some- 
time in the early 21st century, a spark of the human spirit 
will die with it. 

The 6.4 ton Cassini, the size of a small bus, may not 
be politically acceptable in the low-budget 1990s. But if it 
completes major portions of its ambitious mission, it will 
be hailed by the scientists who need its mounds of data 
to decipher the riddles of space. And even the politicians 
who decry the cost of space exploration will be cheering. 

To save money and weight, Cassini will be sent on an 
intricate Venus-Venus-F.arth-Jupiter (VVEJ) gravity-assist 
trajectory. It will swing past Venus six months after 
launch, picking up speed and altering its course. Four- 
teen months later if will graze Venus again, picking up 
more speed and hurtling back toward Earth. 

In .August 1999, Cassini skips past Earth, again adding 
speed and now zooming outbound toward Jupiter. On 
December 30, 2000, the big ship will get a final gravity 
boost from lupiter and aim toward Saturn. 

The WE) trajectory saves the equivalent of 77 tons 
of fuel, but it adds years to the mission's duration. During 
most of the interplanetary cruise, Cassini's instruments 
will be in a dormant mode and its big fixed antenna will 
be pointed toward the sun to shield the spacecraft from 
destructive solar heat. 

"This one is worth staying around for," says JPL's Ellis 
Miner, who is a veteran of planetary missions going back 
to the Viking ships that landed on Mars in the mid-'70s, 
and to even earlier craft that first paved the way to the 
planets. He will stay at JPL past standard retirement 
to keep a hand in directing Cassini science work 
and in analyzing the results. "This is the last of 
the missions where there is a high degree of 
synergism among the onboard investiga- 
tions," he says. 

In addition to the Huygens probe des- 
tined to sink into Titan's sea, Cassini car- 
ries a dozen of the most advanced 
instruments ever sent to the outer plan- 
ets. The most exciting information 
will come from its cameras, transmit- 
ting full-color photos in visible, ultra- 
\ lolct, and infrared bands. Close-ups 
of the icy surfaces of moons like 
Enceladus and Tethys from earlier 
missions have brought gasps 
from scientists. Cassini's photos 
promise to be even clearer and 
more detailed. 

The giant mwn Titan is 
covered with clouds, but special 
filters on Cassini's cameras may 
enable us to get a look at 
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New View on Titan 

Imaging radar aboard CassinI will 
map the surface of Titan, which Is 
today obscured by the moon's at- 
mosphere. The orbiter's high-gain 
antenna will use the Ku-band fre- 
quency, one of lour frequencies at 
which the antenna can operate. The 
images will reveal new information 
about the moon's structure, geology, 
and other surface characteristics. 






Titan's surface. And the spacecraft's radar will penetrate 
the clouds to give us surface maps with elevation details 
equal to or better than high-altitude photography of Earth. 

Six separate spectrometers aboard Cassini will relay 
information ranging from the chemical compositions of 
Saturnian rings and the surfaces of its moons, to details 
about the atmospheres of Saturn and Titan, to analyses 
of the interplanetary gases and plasmas in the region. 

A cosmic dust analyzer will check out the size and 
composition of ice and dust grains around Saturn and its 
rings. A magnetometer will study Saturn's magnetic field, 
and another imaging instrument will look at the flow of 
solar gases around Saturn. •- 

Finally, Cassini's radios will be used to search for grav- 
itational waves, and to provide measurements of Saturn's 
atmosphere, rings, and gravity fields. Such information 
could help explain how rings form and evolve — not just 
around Saturn, but also Jupiter, Uranus, and Neptune. 

The abundance of instruments gives 
Cassini significant powers. "Some newer 
missions are so pre-programmed that they 
can't react to the unexpected," Miner says. 
"When we see something new and excit- 
ing — and we will — we'll be able to get a 
great deal of information, and we'll be more 
likely to understand what's h.ippcning." 

It's the Huygens probe, supplied bs the 
European Space Agency, that has scien- 
tists most excited about the early months of Cassini's long 
stay at Saturn. The Q-foot-di.imctcr probe will drop through 
Titan's thick nitrogen atmosphere under a parachute. 

Huygens has its own set of cameras and instruments. 
During its descent, which will take about V/i hours, the 




Next-Generation Explorers 

THE 16-POUND SPACECRAFT basking under Ross Jones' 
fond gaze is no bigger than a bread box, with a camera 
about the size of a cigar. 

It's the latest design from the Jet Propulsion Labora- 
tory aimed at continuing planetary exploration when the 
last of the research battleships— Galileo already at 
Jupiter and Cassini heading for Saturn— are gone. Jones 
delivers a new and ever-tinier spacecraft every six months 
to demonstrate the latest technology available for fulfill- 
ing NASA's faster-better-cheaper goals. His latest itera- 
tion, which could study near-Earth asteroids, features: 

• Tiny rockets for attitude control. In the old days, 
little jets like these were called "mouse farts." The ver- 
sion on Jones' craft is more suited to a flea. 

• Fuel-carrying tubes in the spacecraft structure. Jones 
and his team have adapted "wet-wing" airplane engi- 
neering to spacecraft, saving weight and adding strength. 

• A miniature star tracker for onboard navigation. 

• A four-cube design with fuel tanks in the center. 
Avionics systems fit into one corner, or cube, of the 
ship; the camera system into another; and additional 
scientific instruments into the remaining two cubes. 

• A multilevel computer chip design that conducts 
current through all four of its edges, rather than through 
a central connector. This may have widespread applica- 
tions. For now, it allows spacecraft electronics to do 
much more in the same volume as standard systems. 

• A tiny active pixel sensor video camera. The camera 
yields high-resolution images but 
draws only milliwatts of power. 

One big problem: The tiny valves 
in the propulsion system are almost 
impossible to seal. Jones' solution 
is to begin designing spacecraft 
that use solid propulsion fuels. 

Meanwhile, Jones and his team 
are rethinking the basic structure 
of spacecraft, says John Cardon, 
the team's expert in that field. "The structure is basically 
disappearing as the spacecraft get smaller. We're going to 
end up with instruments that are their own structure and 
maybe have some things stuck on the outside." — J.S. 
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Back at Mars 

"WE'VE GOT a perfect landing site, 
perfect instruments, and a perfect 
rover," beamed Matthew Golombek, 
the project scientist for Mars Path- 
finder, on July 6. "We're all more ex- 
cited than we could possibly believe." 

Two days earlier, on Independence 
Day, the Pathfinder lander had exe- 
cuted a "bump-down" on the Red 
Planet. Then, on July 5, the lander 
released a 22-pound rover called 
Sojourner, the first wheeled vehicle 
on the surface of another planet. 
Pathfinder's landing marked the first 
exploration of the martian surface 
since the Viking missions in 1976. 

Pathfinder, however, exemplifies a 
new way of doing things, in keeping 
with NASA's faster-better-cheaper 
motto. In contrast to the $3 billion 
price tag for the two Viking missions, 
the Pathfinder program cost is esti- 
mated at $266 million. For engineers 
at NASA's Jet Propulsion Laboratory, 
Pathfinder's safe arrival proved the 
worth of a fuel-saving landing system 
featuring inflatable airbags. 

Since then. Pathfinder has pro- 



Because of the roundtrip traval time for 
radio signals between Earth and Mars 
(about 20 minutes at the time of Path- 
finder's landing), K Isn't practical to drive 
Sojourner In real time. Instead, driver 
Brian Cooper views the landscape In 
three dimensions on a computer screen, 
using stereo Images from the Pathfinder 
lander and special goggles. With a com- 
puterized trackball, he plots Sojourner's 
destinations. His Instructions are then 
radioed to Mars: the rover executes 
them later, under Its own control. 



vided a flood of data— in more ways 
than one — that has made Golombek 
and his science team ecstatic. The 
lander has sent back spectacular im- 
ages of its landing site, a rocky plain 
near the mouth of a channel called 
Ares Vallis that is thought to have 
been carved by running water some- 
time between 3 billion and 4 billion 
years ago. According to geologist 
Michael Malin, the deluge may have 
released 100 million cubic yards of 
water every second for a period of 
perhaps hours or days. "It's hard to 
visualize this kind of flood," Malin 
says. "This was huge." 

In addition tp offering such clues 
to Mars' watery past, rocks at the land- 
ing site appear to have been shaped 
by meteorite impacts and volcanic ac- 
tivity, and there are signs of windblown 
dust. Says geologist Ron Greeley, "We 
chose this site because we wanted to 
see the geologic diversity on Mars. 



And we have not been disappointed." 

Sojourner's performance has also 
been cause for celebration. Despite 
some trouble with a balky communi- 
cations system, the rover has sent 
back valuable data about the compo- 
sition of rocks and soil. The results 
have been intriguing: The first rock 
that the rover studied, nicknamed 
Barnacle Bill, turned out to be surpri- 
singly rich in quartz. If Bill is volcanic, 
as some scientists suspect, it supports 
the idea that the martian interior has 
undergone a lengthy and varied his- 
tory of melting, cooling, and remelting. 

Sojourner has performed so well 
that scientists expect it to operate for 
weeks or months, and there are hopes 
that the Pathfinder lander (which 
NASA has renamed the ^gan Memor- 
ial Station) will survive intil next 
March, when the Mars Gftbat Surveyor 
spacecraft will begin m*ping Mars 
from orbit. — Andrew Chmkin 
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A Look Inside Sojourner 

The Mars microrover can place Its alpha proton X ray, or APX, spectrometer In contact 
with a rocli or patch of soil to measure the elemental composition so scientists can de- 
termine the minerals present. Three radioisotope heater units keep Sojourner warm; 
each contains less than one-tenth of an ounce of plutonlum-238, which gives off about 1 
watt of heat. A porous, nearly weightless silica material Insulates the electronics box. 
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Caaalnl'* probe, Huygen*, will delve Into ttie mysterle* of Sat- 
urn'* moon Titan during a 2.5-hour deacent to the (urface. 
Slightly larger than the planet Mercury, Titan Is the only moon 

our solar aystem with an Earth-size atmosphere, forming a 
hazy blanket over th^^^^^^ome have speculated that 
Titan may have cd'^^ Tin ^ff* ocean* oil 
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probe will analyze cloud chemistry, take wind measure- 
ments, and look at suspended particles. Data will be re- 
layed to Cassini, and then be retransmitted to Earth. 

Once clear of the clouds, and now dropping under a 
drogue chute designed to keep Huygens stable, the probe 
will photograph Titan's surface. Astronomers have spec- 
ulated that the giant moon could have a partially solid 
surface, and lakes or huge oceans of liquid ethane or 
methane. Titan may be the only other object in the solar 
system, besides Earth, that has shorelines, says Miner. 

TTie probable landing spot will be in one of those frigid 
lakes or seas, he says. If Huygens survives the landing, its 
battery will work for about an hour, and a package of in- 
struments will take readings of the surroundings. Then it 
will either go dead on dry land or sink into the organic sea. 

Cassini will continue to explore the Saturn system for 
another four years after Huygens completes its piece of the 
mission. TTie spacecraft's orbit will be changed frequently 
to dip into the rings, and to swing out and fly close to at 
least four of Saturn's moons. 

Orbital periods around Saturn will take as little as 16 
days, or as many as 30 to 40 days. Program manager Spe- 
halski compares the pressure and workload to the Voy- 
ager spacecraft, which flew through the Saturn system 
but didn't stick around to watch things change: "Voyager 
required intense activity here on Earth for about 10 days," 
he says. "We're going to do the equivalent of a Voyager 
encounter every month for four years, with some of the 
encounters coming every 16 days." 

Getting data back to Earth is always a problem on deep 




Q At 25 miles in aftttude. 
Hu)gens ejects the 
main chute, and a 
drogue chute opens to 
defoend the rest of the 
way to the surface. 




0 If the probe sur- 
vives the 15-mph 
impact with the 
surface, it will 
transmit data for 
about .10 hour. 



space missions. Cassini's pi.ii, wills for the giant labora- 
tory to take photos and record measurements with its 
instruments for 16 hours each cycle, then spend the next 
8 hours transmitting the data to Earth. 

At the same time, Spehalski and his ground team have to 
be ready for trouble. "This will not be a fault-free mission," 
he says with a shrug. "Cassini has to do a lot of things, and 
many of them autonomously because of the time delay. 

'We designed it from a mechanical sense so that it's 
like an observatory, like a Hubble. You move the whole 
damn machine to get some things done." 

The sophisticated onboard software will monitor 
activities, particularly during the long quiet periods of 
coasting toward Saturn. If something goes wrong, com- 
puters will automatically look to backup systems. "Then 
it will be up to us to figure out why Cassini did what it 
did," Spehalski says, grinning. Those kinds of riddles 
will keep the ground team sharp during the long years 
of travel. And if the computer can't find a solution, it 
will simply put the craft into a waiting mode until con- 
trollers on Earth can figure out what to do. 

Spehalski may be an advocate of big, multitalented 
spacecraft. But he recognizes the ascendancy of the 
faster-better-cheaper philosophy of doing space science. 
"It's just too bad that we didn't look at ships like Galileo 
and Cassini as deep-space relay stations," he says. "We 
should be sending smaller craft to follow them out there 
and do the specialty investigations. 

"We're going to have this big, expensive asset sitting 
out there. Why not make better use of it?" <^ 
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Reports on the death of the personal digita 
assistant were apparently prematur 



By Suzanne 
Kantra 
Kirschner 



Retur 



WHEN APPLE INTRODUCED the Newton in 1992, a 
new product category was born: the personal digital assis- 
tant, or PDA. The promise— and the hype— seemed bound- 
less: a computer that could organize your life, read your 
handwriting, and fit in your pocket. Trouble was, the early 
PDAs were a crude, cranky lot that didn't deliver all they 
promised. The Newton's unpredictable handwriting recog- 
nition quickly became more popular as a party game than 
as a useful tool. The early PDAs were also too big for 
most pockets and didn't communicate easily with the 
outside world. Not surprisingly, PDAs bombed. 

But even with this miserable beginning, the notion of 
a digital helper was too good an idea to be squashed. And 
mdeed. U.S. Robotics resurrected the PDA in 1996 with 
it*; Pilot A sleek device only slighter larger than a deck of 
cards, the Pilot was small enough to slip into a suit jacket 
pocket without making an ugly fashion statement. More 
important was that, rather than attempting to fly solo, the 
Pilot was designed to be, well, a co-pilot of sorts, serving 
as an untethered adjunct to your primary computer. Your 
appomtments. contacts, notes, to-do lists, and expenses 
could all be synchronized with your desktop PC by seat- 
ing the Pilot in its cradle and pushing a single button. It 
even had a form of handwriting recognition, called Graf- 
fiti, that was fairly reliable. 

Sinre then, a slew of PDAs have followed, including a 
new version of the Pilot called the Palm Pilot Pro. The 
Pilot now has an emulator, too, in Sharp's new SE-500. 
There's yet another new edition of the Newton, called the 
MessagePad 20()(). and a new model 5 from veteran PDA 
manufacturer Psion. 

Then there was the big shoe that dropped. Microsoft 



finally got around to releasing a version of its Windows 
operating system specifically for pocket PCs, dubbed Win- 
dows CE, and that unleashed a small torrent of entries from 
the likes of Casio, Compaq, Hewlett-Packard, Hitachi, NEC, 
and Philips. (Of this group, we evaluated the Philips Velo 
I for this report.) 

Are these new-and-improved PDAs all you've 
been wishing for? Not likely. But they're a lot 
closer to the bull's-eye than when 
the first Newton fell from 
the Apple tree, and 
some fundamental 
lessons have clearly 
been learned. 

Lesson one: The hu- 
man hand is not designed 
to enter lots of data into a 
small machine. The tiny key- 
boards and spotty handwriting 
recognition are just too finger- 
numbing for that. So nearly every 
PDA now can get information 
from desktop PCs, as well as give it. 

Lesson two: PDAs are by defini- 
tion portable and are used under poor 
lighting conditions, like the backseat of 
a taxi or the darkened cabin of an air- 
plane. The new PDAs have backlit displays. 

And lesson three: Communication is 
absolutely critical. Modems and e-mail soft- 
ware are now either standard built-in features o 
available as options on every PDA. Still, PD.^s 
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NAME PSION 5 MESSAGEPAO 2000 PALM PILOT PRO SE-SOO VELO 1 
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MANUFACTURER 


Psion 


Newton Inc. 


U.S. Robotics 


Sharp 


Philips 


PRICE 


$599-$699 


$949-Jl,099 


J399 


$299 


$699-$739 


MODEM 


Optional: PC Card 
adapter (tl39) plus 
modem, or 14.4Kbps 
travel modem (S249) 


Optional: 

PC Card modem 


Optional: 

proprietary modem 
($129) 


Yes, 

14.4Kbps 


Yes, 

19.2Kbps 


PC CONNECTION 


infrared; includes 
links to 2 popular 
organizer programs 


infrared; includes 
links to 2 popular 
organizer programs 


Dp^ktnn rr;)rilp' 

additional purchase for 
link to popular organizer 
programs ($69) 


includes links to 3 
popular organizer 
programs 


includes links to 
Microsoft Schedule 7.0a 


SIZE (INCHES) 


3.5 by 6.7 by 0.9 


8.3 by 4.7 by 1.1 


4.7 by 3.2 by 0.7 


5.9 by 3.5 by 0.7 


3.8 by 6.8 by 1.0 


WEIGHT (OUNCES) 


12.5 


20 


5.7 


6.5 


14.8 


SCREEN RESOLUTION 


640 by 240 pixels 


640 by 320 pixels 


160 by 160 pixels 


240 by 159 pixels 


640 by 240 pixels 


INPUT TYPE 


Integrated keyboard 


External keyboard, 

handwriting 

recognition 


Onscreen keyboard. 
Graffiti handwriting 
recognition 


Onscreen keyboard 


Integrated keyboard 


EXTRA FEATURES 


External voice 
memo activation 


Internet browser 
preinstaUed 


Large selection of 
3rd party software 
available 


Zero-touch 
synchronization 
when in cradle 


External voice memo 
activation, Interrwt 
browser preinstatled 


OPERATING SYSTEM 


EPOC32 


Newton 2.1 OS 


PalmOS 


Sharp OS 


Windows CE 
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are far from cookie-cutter devices — or experiences. 

If you're on the road often with a PDA as your portable 
computer, then size may matter less than a PDA's ability 
to collect and communicate information. The Newton 




MessagePad 2000, with its external keyboard and 640- by 
320-pixel display, is by far the best choice if you're going 
to type long memos and e-mail, or work on spreadsheets. 
And its pair of PC Card slots enable you to use the latest 
modem technology while leaving room for extra 

storage. But you'll have to weigh that 
against the fact that this is a heavy 
and, with the separate keyboard, 
clumsy PDA. And chances are, you 
don't want to leave the keyboard. 
The Newton's handwriting recog- 
nition is vastly improved, but if you 
got less than a B-^ in penmanship, it 
probably won't work well enough. 
In the more likely event that you're 

reviewing documents and respond- 

^^^l^^l ing to e-mail rather than creating lots 
^i^^l of original material, the compromise 
embodied by the Velo 1 and Psion 5 
may make for easier traveling. They 



Brows* th« 
Internet with 
the Velo I's 
built-in 
19.2Kbpe 
modem. 



Backlight 
button 
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Ropuldr 
Science 




Palm Pilot 





The Pilot Pro'* docking station 
provides one-button synchroniza- 
tion with a deslitop computer. 



are substantially smaller and 
lighter than the MessagePiid 
and have built-in, if very small, 
keyboards. The Velo has a built-in modem and takes 
miniature flash memory cards for extra storage; the 
Psion has a PC Card slot for a modem or extra file 
space. They have reasonably equipped spreadsheet 
and word processing programs, and the Velo comes 
with an Internet browser. 

You'll find typing to be a pleasant experience on 
neither. The Velo has a standard layout but tiny but- 
ton-style keys. The Psion's keys are much larger, but 
keyboard layout is not the traditional qwerty style. 

If you're merely looking for a way to keep track of all 
those brilliant ideas that only seem to pop into mind out- 
side the office, you may not need the keyboard at all. The 
Psion and Velo each have a voice memo function that you 
can use even when they are closed up. 

If you don't mind jotting things down, you can choose 
an even lighter traveling companion. The smaller Palm Pi- 
lot Pro uses the Graffiti handwriting recognition system 
rather than a keyboard. You'll have to learn the Graffiti 
alphabet, numbers, and punctuation, but it's a familiar, 
intuitive, and forgiving system. The Pilot Pro can track ex- 
penses and help you create, read, and reply to e-mail. But 
all e-mail is sent and received via your desktop PC unless 
you install additional software and buy the travel modem. 

If you don't plan on inputting much of anything, but 
want to stay in touch. Sharp's SE-500 may be your ticket 
to ride. It comes with software to send and receive Inter- 




MessagePad 2000 



PRICE: $949.{ 
I 

SIZE: 8.3x4.7x1.1 
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The MessagePad 2000's handwrtt- 
ing recognition software can read 
cursive and printed characters. 



net e-mail via its built-in, if a 
bit pokey, 14.4Kbps modem. 
But entering data or responding 
briefly to e-mail messages can 
be a chore with its minuscule 
onscreen keyboard; canned e-mail responses are available. 

Not sold yet? PDAs with color screens from Sharp, 
Casio, and others are coming later this year and next. 
More Pilot clones seem inevitable, too, with Microsoft 
reportedly working on a new PDA operating system 
more attuned to the Pilot's strengths. The long-awaited 
marriage of phones and computers may finally be con- 
summated with new PCS voice-and-data services, too. 

Who knows? With so many PDAs coming, you may 
yet find a pocket computer that's just your size. <^ 
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Lever-action 
nisht-scope keeps going 
\4ien others fail. Never 
needs batteries! 

You hear a noise outnck. Sec 
only inlo' dariuicss. Now press 
the lc«:r of the new NightOwl. 
Instantly your yard or tamp is lit 
in grecn hued da\-iight - w hich 
only you can see! Ihck out e\er\' 
objea, CNcr\' tire, c\ct\' animal, 
tirmr leggcd or (Mhcnvisc. Plus 
unlike any other nightscope, the incredible NightOwl utilizes a rc\olutionary piezo-electiic power plant - ne\rr 
iKeds batteries! Measures just 2if by 6', fak£ it any\vhcrc! Nature study, boating, camping, home security or 
working at night. Also magnifies vicM' 2x tor wide angle scanning. Complete with black carry case. 

■ Lcvcr-Action NishtOwl Scope, «NV-I>L8 ^n9Jil $S49.95I 

For total blackness (or inside) where there is no light to amplify-, add the battery powered optional 
infnrvd illuminator shown mounted above. Bathes vour Wcw out to 100' with light onlv vou can sec! 

■ Mkro-llluminator for NishtOwl, fNV-PUL $89.95 



Welcome to the nuchinc. 

To access the time 
on our ncw-est Machine 
Watch, touch the secret 
release button. Gleaming 
pMstons push and slide, and 
the co\er raises. Click it 
closed, and it's 
protedcd from dust, 
rain, and impaci. 
Quartz acTion is 
ultra accurate. 
Wear it and enjoy 
the compliments 
you'll receive - 
from men, 
women, and any 
cyborg you meet 

■ Machine 
Watch III, 
«0340-M $39.95 






NEW 
Dyh4AREX 
STRENGTH 
MACHINE. 

■ Powers up with the rising 
H pitch of an F-1 8 fishter - with 

V no batteries, no motor. Yet 
W we dare you to hold on to it! 

Y It J quick pull or thumb 
I flick to gel It moving. Rotate your 

hand. It starts to race and hum. Stxin 
it's whirling at over 9,000 revolutions 
per minute! Meanwhile, your wnsts, 
i;np, and arm arc straining and working out 
,n;.iiiisr .1 powerhouse g\T(>scopji: action In tact, 
Dynaflex is now spinning internally so fast that it wants to leap out of your 
hand! Need a break.' Pass it to an unsuspecting friend. Watch them tn' to 
hold onto it! As an executive rclaxer, a carpai-tunncl/arthritis reliever, or a 
strength and cixirdination builder, DynaHlcx will knock your socks off. 

■ DynaFlex Strength Machine, #DF-tOOO $21.95 

■ The Ultimate Challenge- try hoidingtwol #DF-PAIR $34.90 

Save $9.00. 

f r / ^ 

Will my deck drain conectly? IQtchen cabinets square? Newest job-lasers give you instant answers! 

Building a deck, extending a fence, hanging pictures or cabinets? Now do it quicker than pros - kscn working/singlc haiidcd! Nc>^ minutdnzcilicninology 
puts affordable, precision leveling and building in the hands of esery homeowner. Shoots, and rcadsla tiny red ijbt onto u^cts ujyfii 6Q<r aHa)>^an a sjjjd^ 
addition, deck, or landscape a perfect driveway or hedge. Inside, draw exacT lines for tite. studs, or shihes. Just wrntcr tl^bubbjcan<i<(ini ip<<n. \-\i\J»i^om sets 
on any surface. No helper needed, the laser line is your mark! Two units a\-ailablc: CL2006 Pocket lob Lastf, 4.25^ 1. 
laser. CL2007 Dual Pro-Laser, 16' x 2' x 8', both horizontal ani vertical windows, dialVup any d«ree upio 
180°, tor any angle. Both powered by LR44 batteries (included) tor long life. Sas^Vfijrtunc rn,rime 
and money, and never nc-do studs, walls, or any work! 



Revolutionary Iron^aglc llstrtcr is 100% windproof. Plus the 
glass porthole lets you know K's onl 

With some windproot lighters, in bnght sunlight it's hard to tdl if the 
flame's on. The Iron Haglc solves that ("lick the ignition. First, the flame is a 
vivid crimson. (Everyone who sees It will want one, too.) 
Second, fire it up and the glass porthole glows white to orange. 
You know it's workini: 
even in the brighteM 
light. Curved, lou 
profile design rides 
lump-free in your 
pocket. Adjustable 
flame, will fiisc metal 
or light up your 
smoke. Butane 
powered. Great 
price! 

■ Iron-Eagle 
Windproofiet 
Ughter, «X-500 
$19.95 





I Pocltet job-Laser, #CL2006 $84.95 
I Dual Pro-Laser, #CL2007 $189.95 



Satisfaction Guaranteed or Your Money Back. 
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World's first radar detector 
and laser/radar scrambler 
all in one! Renders your 
car invisible. 




You can't catch 

_ % what you can't $«c! 

Let's tjce it, ocM cnusingat just five or eight m|i|i ow the Imiii 
can make jilc best ot us check our mirrors Hb« new detection/ siraniWirtg power 
makes sp<|d traps near obsoictc! Tests proveOK; the Phantom alerts \ou to radat 
up lo4 inks out, fl«rftums|he signal to usele«'tosh' lasers' Phantom transmits 
I.R. beanp to eliminate youiimagc. Because PhanSjiii is a passi\e swtem, it's 
completeqr legal! Indicators (tils you type and range Irf police equipment. Adjust 
for dark, Bute, city/hu\, anAcnsitivnty X, K, Ka, and VCi 2 protection. 
Complete with warranni', wind^eld mount and power caid. So effective, if you 
e\tr get tticket the manutactuitr will pay it tor \(>ul 

■ The Phantom Detector/Jammer Device, #RP-200 fS99.95 
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Own man's best friend in sun protection. 

Fused at over 1,000°, clear chain -molecules link and tbnn the glacier 
pure lens matrix of each pair. Yet incredibly each weiglis but one ounce. 
Cruise downtown or kick back on the beach - without digging "frame 
trenches" in the sides of your beak. And your \iew is tinted to the same 
sharp yet soothing tones pilots prefer. Best of all, Sundogs bicxk \J\ up to 
a full 400 nanometers of blue light, meeting or beating all safety standards. 
All without burning a hole in your wallet. Get the edge in performance 
eyewear, complete with case 

■ Sundos Tomadoi, Muc, «va-TS $84.95 

■ Sundos Mantis, prismatic, «va-M4 $84.95 

Iftiiey ever break or scratch within a year of purchase we'll replace 
them absolutely free. 



Battle-tested in Iraq. PowetTip 
boosts reception and ransc oif 
all your wireless equipment 

Planes roared overhead. The batde 
raged. All while this ingenious copper 
device, on our tank antennas, increased 
the clarity of our combat communi- 
cations. Now does the same for your 
cellphone, your car or home radio, even 
your cordless house phone! 

Slip it onto the tip of most any antenna. 
(Compression grip works with nearly all.) 
Correctly coiled copper mass acts like a wave- 
length "magnet", ciramatically boosting weak signals 
Hear crystal -clear. Add new power to all your gear' 



I PowerTip Signal Booster, 

#PT-500 $18.95 
I Two fbrjust $14.95 each, 

«PT-Sn $89.90 
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New S&W SWAT knife. Built for the front lines of 
any emergency. 




Since 1852, Smith & Wesson have built 
the tools and weapons that have made the 
difference. Open the new SWAT Knife with 
one hand. The fluid bearing action is so smooth 
and fast you've got to try it to believe it. Hex- 
head construction lets you adjust the speed of 
the 3.75" 440 stainless blade - bayonet- 
styled to tackle any job with point or 
edge. Seat belts or rope cleaves 
like magic Matte silver bead 
blast handle is inset with 
tactile rubber posi- 
8.5" open. 



Qip to btU, 
or car mor. 




Exclusive Edge Company first 
production run is individually 
number etched. And made right 
here in the USA. 



■ The S & W Tactical SWAT Knife, 
#SW3000 partially serrated blade, 
$39.95 

■ The S & W Tactical SWAT Knife, 
#SW3001 standard blade, $39.95 

First production run tntvcs sold lowest serial 
number first. Call early. 
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TOOLS, GIFTS, & HI-TECH ACTION GEAR 
For Instant Federal Express Delivery, Call Toil-Free 

1 -800-732-9976 

24 Hour Credit Card Order Hotline 
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Of send check/money order tO: 
The Edge Company • P.O. Box 826-PS1097 • Brattlcboro, VT 0S308 

Add $6 00 fedEx shipping and insurance per item, J2 00 each additional item. 
Every item you buy is backed jp by our iron-clad, no-nsk suarantee Vou will be completely satisfied or your money back 
TIm Edge Catalog - the hottest gifts, tools, and unique stuff in the v»orld. Now for a limited time, call for a free IssucI 
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NobeL Prize-caliber 



Ozone measurements taken by NASA's satellite-trarne 
Total Ozone Mapping Spectrometer in October 1996 
show a large "hole. " an area of severely depleted 
ozone, over Antarctica. Ozone is measured in Dobson 
units, named for a researcher who began recording 



ozone levels over the south pole in the 1950s. 



Ultraviolet radiation 




scientists concluded 
years ago that CFCs 
damage the ozone 
.ayer. So why is the 

on 

debate still raging? 



Free chlorine atom 



CFC molecule 




Ozone molecule 



Atmospheric Sunscreen 

A THIN LAYER of ozone molecules shields humans and other living 
things from the sun's ultraviolet radiation, which can cause sunburns, 
skin cancers, and other problems. Chlorofluorocarbon, or CFC, molecules 
that escape from sources such as air conditioners and refrigerators drift 
into the upper stratosphere, where they destroy ozone molecules. 



HBIlllgaiiftl 



WHEN THF. WINNERS of the Nobel Prize for Chemistry 
appeared at the flower-filled Stockholm Concert Hall in 
December 1995 to receive their awards from King Carl XVI 
Gustaf, they were met by pickets. Why? 

Because two of the three Nobelists, E Sherwood Row- 
land and Mario Molina, were being rewarded for their pio- 
neering work on the chemistry of ozone depletion. Their 
research showed that compounds called chlorofluorocar- 
bons, or CFCs — once widely used 
Arthur Fisher as refrigerants and as propellants in 

spray cans — are responsible for the 
progressive thinning of the ozone layer, which shields us 
from the sun's ultraviolet radiation. TTie work of Rowland 
and Molina, along with that of other atmospheric scien- 
tists, has led to a worldwide phaseout of CFCs. 

The Stockholm pickets were from the Schiller Society, 
a European group affiliated with 21st Century Science 
Associates in the United States. The American group is 
run by supporters of Lyndon Larouche, a convicted felon 
whose baroque pronouncements have included labeling 
Queen Elizabeth II as the head of an international drug 
ring. Outside the Stockholm hall, the pickets distributed 



leaflets with quotes from a 1992 book published by 21st 
Century Science Associates, The Holes in the Ozone Scare 
by Rogelio A. Maduro and Ralf Schauerhammer. Rowland 
has called the book "a good job of collecting all the bad 
papers in the field in one place." 

Larouche's followers are part of a continuing movement 
that has come to be known as the ozone backlash. Afforded 
ostensible respectability by a handful of contrarian scien- 
tists, it seeks to deny the environmental threat posed by the 
thinning of Earth's fragile ozone shield, and to roll back 
the ban on the chemicals that have contributed to it. The 
backlash movement has spawned a number of books, 
ranging from the late Dixie Lee Ray's 1992 Trashing the 
Planet to Gregg Easterbrook's 1995 A Moment on the E/irth, 
which dismissed concern over ozone depletion by main- 
taining that being subjected to increased ultraviolet radia- 
tion would be no worse than moving to a different latitude. 

The results of the so-called ozone backlash have been 
felt from coast to coast. The Nobel Prize Committee was 
criticized by The Wall Street Journal and even ridiculed on 
the editorial page of The Orange County Register, despite 
Rowland and Molina having done their work in that 
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Stent Destruction 



CFC MOLECULES destroy ozone molecules through a series of chemi- 
cal reactions, leaving behind oxygen molecules that are much less 
effective at blocking the sun's ultraviolet radiation. Some CFC 
molecules can persist in the stratosphere for more than a century. 



Chlorine 

atom 



Q Ultraviolet radiation from the sun 
breaks apart the CFC molecule, 
releasing a chlorine atom. 



Ozone (O3) 

•5 -o 



^ The chlorine atom strips 
an oxygen atom from an 
oione molecule. 



D -3 



Oxygen (O2) 



Chlorine 
monoxide (CIO) 



Q The freed dilorine atom 
s .Jk then attack, addittonal 

^ ozone molecules. 



Q A free oxygen atom breaks apart 
the chlorine monoxide molecule. 



Q The chlorine and oxygen 
atom, combine to form 
chlorine monoxkie, leaving 

behind an oxygen molecule. 
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The Cancer Connection 

THE UNHED NAHONS Environment 
Program, the National Cancer Insti- 
tute, and the Environmental Protec- 
tion Agency predict that a 1 percent 
decrease in stratospheric ozone could 
produce a 3 percent increase in the 
incidence of nonmelanoma skin can- 
cers. Thaf s because reductions in 
ozone allow more ultraviolet radiation 
to reach Earth's surface, where this 
radiation can induce cancer-causing 
genetic mutations in human skin cells. 

Skin cancers have a long latency 
period, so it could take 20 years or 
more for the effects of increased 
radiation to appear. "One in five Ameri- 
cans will get skin cancer in their life- 
time," predicts Dr. Rex A. Amonette, 
president of the American Academy of 
Dermatology. An estimated 900,000 
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Americans will develop nonmelanoma 
skin cancers this year, according to 
the American Cancer Society. Non- 
melanomas (mostly basal and squa- 
mous cell carcinomas) are usually 
curable when detected early enough. 

Increased ultraviolet radiation 
can also cause melanomas, which are 
far more lethal. Melanoma cases have 
almost doubled over the past two 
decades, with 40,300 new cases ex- 
pected this year and 7,300 deaths. At 
the present rate — a 6 percent annual 
increase — the American lifetime risk 
will reach one in 75 by the year 2000. 

A study by the Netheriands Institute 
of Public Health and the Environment 
released in early 1997 calculated that 
controls on ozone-destroying chemi- 
cals will have prevented 1.5 million 
cases of skin cancer in the United 
States alone by Z\QQ.—A.F. 





The risk of skin cancer is greater in areas with hrgtK>r UV values (summer index 
is •hown). The thinning of the Mone layer intensities the Oangei: 



county at the prestigious University 
of California, Irvine. 

In 1995, the U.S. Congress saw an 
effort to roll back the ban on CFCs. 
In 1996, there were efforts in the Cal- 
ifornia and Arizona state legislatures 
to do the same thing. And in 1997, 
members of the Nevada legislature 
unsuccessfully attempted to pass a 
bill allowing CFC manufacturing in 
that state. 

Meanwhile, ozone destruction has 
reached peak levels in recent years. 
The infamous ozone hole observed 
over Antarctica during the Southern 
Hemisphere's springtime has been 
opening earlier and lasting longer, and 
ozone measurements over the North- 
em Hemisphere dipped to an all-time 
low last winter. 

Maybe it's time for a little refresher 
on just what we do know about the 
ozone layer and its meaning for life 
on Earth. Ozone is a relatively rare 
blue-tinged gas. Each molecule of 
this gas consists of three oxygen atoms. 
(A molecule of the oxygen we breathe 
has two atoms.) 

Although some ozone exists near 
ground level — it's an ingredient of 
smog — most appears in the strato- 
sphere, roughly 10 to 50 kilometers 
above Earth's surface, with the great- 
est concentration around 20 to 30 kilo- 
meters. Even there it is quite rarefied, 
only a few parts per million. If all the 
ozone in the atmospheric column were 
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A Brief History of the Ozone Hole 



Follow CFCs path from seetningly inert refrigerant to environmental hazard. 





a refrigerant 
first of the 
chlorofluoro- 
carbons. 



74 



1945 

By this date, 
most U.S. 
refrigerators 
use CFC-12. 

1950 

CFC production 
reaches 76 
million pounds 
annually. CFCs 



are increas- 
ingly used as 
blowing agents 
to manufacture 
Styrofoam. 

1960s 
Air condition- 
ers using CFCs 
proliferate in 
homes and of- 



fices. Vehicles 
eventually 
account for 
more CFC con- 
sumption than 
all other uses 
combined. 

1970 

Paul Crutzen 
shows that 
nitrogen oxides 
spewed from 
the proposed 
supersonic 
transport could 



damage the 
ozone layer. 

1974 

Richard Sto- 
tarski and 
Ralph Cicerone 



warn that chlo- 
rine in the 
exhaust of the 



proposed space 
shuttle could 
decompose 
ozone. 

1974 
F. Sherwood 
Rowland and 
Mario Molina 
propose that 
CFCs reaching 
the stratos- 
phere catalyze 
the destruc- 
tion of ozone. 
They call for 



an immediate 
ban on CFC 
aerosol pro- 
pellants, by 
now account- 
ing for half of 
CFC use in the 
United States. 

1976 

Experiments 
support the 
Rowland- 
Molina theory. 
The U.S. gov- 
ernment bans 



CFC propel- 
lants starting 
in 1978. 

1985 
The interni- 
tional Vienm 
Convention to 
the PiotectiW 
of the Ozoiw 
Layer pledgw 
action. 

1985 

Joseph Fanni' 
of^th^l^ 
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compressed to sea-level pressure, it 
would have a thickness of a mere 3 
millimeters. 

Nevertheless, this gaseous wraith 
plays a profoundly important biologi- 
cal role. Without it, life on Earth's 
surface could not survive. Ozone blocks 
all wavelengths of the ultraviolet radi- 
ation known as UV-C, which is lethal; 
most wavelengths of UV-B, which is 
harmful to most life forms; and a few 
wavelengths of UV-A, which is rela- 
tively harmless but can irritate skin. 

Each 1 percent decrease in ozone 
allows a 2 percent increase in the 
amount of ultraviolet radiation reach- 
ing Earth's surface, with a correspond- 
ing increase in the incidence of 
human skin cancers, cataracts, and 
immune system disorders. 

Increases in ultraviolet radiation 
penetrating to Earth's surface are also 
responsible for damage to animal and 
plant life, especially to oceanic phyto- 
plankton supporting the aquatic food 
chains on which fish depend. People 
worldwide consume 18 percent of 
their food protein as fish; in Asia the 
number is 40 percent. So ozone de- 
pletion could have a profound effect 
on an important food source. 

No wonder then that worldwide 
concern resulted when Paul Crutzen 
(the third winner of the 1995 Nobel 
Prize for Chemistry) demonstrated 
in 1970 that the proposed supersonic 
transport airplane, or SST, could en- 



danger the ozone layer by spewing ni- 
trogen oxides into the stratosphere. 

Then in 1974, Richard Stolarski and 
Ralph Cicerone warned that chlorine 
in the exhaust of the proposed space 
shuttle could decompose ozone. A few 
months later, Rowland and Molina put 
forth their contention that CFCs would 
eventually work their way into the 
stratosphere, break down in reaction 
to powerful ultraviolet radiation, and 
release chlorine atoms that would cat- 
alyze the destruction of ozone mole- 
cules. Rowland and Molina estimated 
that if CFCs continued to be used at 
the 1974 rate, the ozone layer would 
be weakened by 7 to 1 3 percent by the 
year 2100. They said an immediate ban 
on aerosol propellants, which accounted 
for half the CFCs used in the United 
States, was essential, even though no 
physical evidence to substantiate their 
hypothesis had been found. 

But soon afterward, the presence 
of CFCs and dissociated chlorine atoms 
in the stratosphere was confirmed by 
other researchers. By 1976, the evi- 
dence was strong enough to persuade 
the U.S. government to ban the use 
of CFC propellants as aerosol sprays 
beginning in 1978. That alone, how- 
ever, was not enough to reduce the 
worldwide production of CFCs, which 
averaged about a million tons a year 
from 1974 to 1990. 

Initially, the chemical industry 
fiercely attacked the Rowland-Molina 
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hypothesis — and sometimes the sci- 
entists themselves. According to The 
Los Angeles Times, the president of 
one aerosol-manufacturing company 
complained that the accusations against 
CFCs were "orchestrated by the min- 
istry of disinformation of the KGB." 
Du Pont, the largest manufacturer of 
pFCs, criticized the research but de- 
clared that if evidence showed that 
CFCs were a threat to health, the 
company would stop producing them. 

The 1985 report of the discovery of 
the Antarctic ozone hole — an annually 
oct urring severe drop in ozone levels 
o\ cr the south polar region — was a 
^Ml^hocker that helped dispel compla- 
^^^cency about CFCs. The discovery led 
to a 1987 international agreement to 
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Jrrtic Sur- 
reports 
for three 
isecutive 
in, major 
ine losses 
lave occurred 
^ ^ver Halley 
iHpy— creating 
notorious 
Hkne hole, 
discovery 
■ours action 
"orldwide. 



1987 

The United Na- 
tions Montreal 
Protocol on 
Substances 
that Deplete 
the Ozone 
Layer is agreed 
to by UO 
countries. It 
plans to stem 




the influx of 
chlorine and 
bromine into 
the stratos- 
phere by freez- 
ing CFC and 
halon con- 
sumption in 
1989 and cut- 
ting it in half 
by 1998. 

1988 
The Ozone 
Trends Panel, 
established by 
NASA with the 
United Nations 
Environment 
Program and 




the Wortd Me- 
teorological 
Organization, 
reports that 
significant 
ozone deple- 
tion has al- 
ready occurred 
over heavily 
populated 
areas of the 
Northern 
Hemisphere. 
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cean Life at Risk 
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THE WORLD'S PEOPLES derive 18 
percent of their food protein from 
fish. Now there are signs that this 
critical nutrient source could be 
endangered by ultraviolet radiation 
penetrating Earth's ozone layer. 

Ultraviolet radiation can impair 
the production of phytoplanlrton, 
microscopic organisms at the base 
of the aquatic food chain. Biologi- 
cal oceanographers Ray C. Smith 
and Karen Black of the University of 
California, Santa Barbara, followed 
the Antarctic ozone hole's effect on 
phytoplankton from the late 1980s 
until 1993. Even on the fringes of 
a mild ozone hole, productivity de- 
clined by 6 to 15 percent. 

Last February, biologists from 
Northeastern University in Boston 
and the University of Texas reported 
that increased ultraviolet radiation 
during the opening of the Antarc- 
tic ozone hole damages the DNA of 
the eggs and larvae of icefish. 

However, the effects of ultra- 
violet radiation can vary dramati- 
cally by species. A team led by 
Russell Vetter of the National 
Oceanic and Atmospheric Admin 
istration 's Southwest 
Fisheries Science Cen- 
ter in La Jolla, Cali- 

Ultraviolet radia- 
tion harms phyto- 
planltton such as 

this, which form a % 

the base of the 
ocean food chain. 

fbrnia, studied UV 
effects on DNA in 
three species. The 
northern anchovy suffered 
the most damage, the California 
halibut about half of that, and 
the white sea bass less than one- 
tenth. "Are we shifting the play- 
ing field by reducing ozone and 
increasing ultraviolet levels?" Vet- 
ter asks. "Are we favoring animals 
who are more resistant? We cer- 
tainly are." — A.F. 




reduce CFC consumption, which was 
followed five years later by amendments 
that mandated a halt to CFC produc- 
tion in developed countries by 1996. 

Without the sterner controls on 
CFC production, ozone-damaging 
chlorine and bromine levels would have 
continued to rise steeply until 2100 and 
beyond. That was the conclusion of 
the World Meteorological Organiza- 
tion's 1994 Scientific Assessment of 
Ozone Depletion, the most compre- 
hensive and authoritative statement to 
date on the ozone question, prepared 
with input from NASA, the National 
Oceanic and Atmospheric Administra- 
tion, and the United Nations Environ- 
ment Program. It is the product of 295 
scientists from both developed and 
developing countries. Therefore, it rep- 
resents an overwhelming consensus of 
the world's scientists about the sever- 
ity of the threat to the ozone layer. 

Making exact forecasts of declin- 
ing ozone levels is difflcult, because 
computer models must account for 
the variability of cloud cover. Cloud 
calculations, however, have been 
clarified with a new satellite-mapping 
technique developed by Dan Lubin, a 
research physicist at the California 
Space Institute in La Jolla, California; 
and Elsa Jensen of SeaSpace 
Corp. in San Diego. The 
ew method combines 
data from NASA's 
Total Ozone Map- 
ping Spectrometer, 
which monitored 
global trends in 
ozone from 1978 
to 1993, with data 
that measured solar 
radiation from clouds 
as part of the Earth Ra- 
diation Budget Experiment 
from 1985 to 1990. The comparison 
shows that change in ozone levels is 
at least as great as variability due to 
changing cloud cover. The conclu- 
sion is that the negative effects of 
ozone depletion should be observed 
by the end of the century in many of 
the world's temperate regions — large 
parts of continental Europe, North 
and South America, New Zealand, 



Australia, and southern Africa. 

The results, says Lubin, 'should 
give the naysayers pause. You can't 
deny what the best NASA data on 
cloud cover and ozone, combined 
with what we know of physics, 
show— that we're dealing with a 
potential source of environmental 
stress." Why then do some continue 
to insist that the ozone problem has 
been exaggerated? 

'I can't think of a single explanation 
of why there should be an ozone back- 
lash now," says atmospheric scientist 
Ralph Cicerone, dean of physical sci- 
ences at UC Irvine, and a key player 
in unraveling the ozone conundrum. 
"Among all the environmental issues 
that have come up in the past 1 5 to 
20 years, this is the one where the sci- 
ence is rock solid." 

Cicerone suspects that the ozone 
backlash may be part of a general anti- 
government hysteria: "Anything the 
government is involved in can't be 
trusted." People don't realize. Cicerone 
says, that government intervention 
averted a catastrophe. Because CFCs, 
halons, and other halocarbons are so 
long-lived, ozone losses will continue 
for many years, even with a ban on the 
production. Scientists predict that the 
ozone layer will not fully recover until 
the middle of the next century. 

"If the ozone-damaging chemicals 
had not been banned," says Cicerone, 
"if the world had continued to produce 
and use CFCs at the increasing rates 
of the mid-'80s, we would have been 
in a real pickle now in terms of bio- 
logical damage." 

Another source of the backlash is 
that people are now paying to substi- 
tute other chemicals — which are far 
more expensive — for CFCs. 'People 
are complaining about price-gouging 
when they need to retrofit their car 
air conditioners to accommodate 
other coolants," Cicerone says. 

The high cost of CFC substitutes, 
$10 to S20 a pound, has also inspired 
a flourishing black market in the 
banned chemicals. It costs only 50 
cents a pound to make CFCs. So 
CFC factories have sprung up in Rus- 
sia and China. (Russia, a developing 




S. Fred Singer (be- 
low) dismisses the 
environmental risks 
from chlorofluorocar- 
trans, or CFCs. But 
the vast majority of 
scientists say CFCs 
are harmful to the 
ozone layer. Promi- 
nent In the field 
are (left to right): 
F. Sherwood Rowland, 
Ralph Cicerone, and 
Mario J. Molina. 
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country where CFC production is 
now banned, has been out of compli- 
ance with international agreements 
since the beginning of last year.) Pa- 
trols on the Mexican and Canadian 
borders are now on the lookout for 
cars carrying not just illicit drugs, but 
canisters of Freon in their trunks. 

In fact, according to the Washing- 
ton-based organization Ozone Ac- 
tion, it can be 
more profitable 
to smuggle 
CFCs into the 
United States 
than drugs. Be- 
cause developing 
countries like 
Mexico are al- 
lowed to con- 
tinue producing 
CFCs for their 
own use until 
2010, factories in 
these countries 
can be legal 
sources of CFCs 
that then enter 
black market 
channels. Ozone 
Action has 
dubbed one 
smuggling 
operation "the 
case of the Frio 
Banditos." 

Economic in- 
terests are a criti- 
cal ingredient in the ozone backlash. 
'There is a serious connection be- 
tween groups that oppose limiting 
carbon dioxide emissions and those 
that dismiss the ozone hole as insignifi- 
cant," says Cicerone. 'A lot of the cli- 
mate-change backlash— denying that 
human activity can materially in- 
crease global warming — is being or- 
chestrated by people who saw the 
ozone layer problem, and the estab- 
lishment of controls on CFCs, as a 
dangerous precedent they don't want 
to see repeated. They don't want to 
see carbon taxes that would reduce 
the burning of fuels like coal and oil." 
Last February, more than 2,000 econ- 
omists of various political stripes, in- 





cluding six Nobel 
laureates, signed a 
document calling for 
carbon taxes as a 
means to control the 
emission of carbon dioxide, a pow- 
erful greenhouse gas. 

One scientist who has taken 
part in both the ozone and global- 
warming backlashes is S. Fred 
Singer, director of the Science and 
Environmental Policy Project in 
Fairfax, Virginia. He is an emeri- 
tus professor of environmental 
sciences at the University of Vir- 
ginia, and the inventor of a satellite- 
borne ozone sensor, but has done no 
original research on ozone depletion 
since the 1970s. When the House 
Subcommittee on Energy and Envi- 
ronment held hearings in September 
1995 on the need for eliminating 
ozone-depleting chemicals. Singer 
upheld the minority view that the 
case against these chemicals was ex- 
aggerated, and proposed rolling back 
the ban on them to the year 2000 in- 
stead of 1996. He said that the sub- 
committee members were being 
"misled, bamboozled, and otherwise 
manipulated by the testimony you 
have just heard," referring to state- 
ments by Robert T. Watson and 
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Daniel L. Albritton, 
co-chairpersons of the 
World Meteorological 
Organization's Interna- 
tional Assessment 
panel. Watson and Albritton were 
paired against Singer and another 
contrarian, astrophysicist Sallie Baliu- 
nas, at the subcommittee hearings. 

Testifying at the hearings. Repub- 
lican Congressman Tom DeLay of 
Texas, who had previously introduced 
legislation to cancel the phaseout and 
relevant provisions of the Clean Air 
Act, said, "1 believe that the science 
underlying the ban on CFCs and the 
connection between health and ozone 
depletion is debatable." Republican 
Congressman John T. Doolittle of Cal- 
ifornia vowed to introduce legislation 
to delay the ban until 2000, 'so that 
more research could be performed on 
the link between ozone depiction and 
CFCs." Both said they based their 
reservations on Singer's work. 

When DeLay was asked why he 
believed Singer rather than the hun- 
dreds of scientists who collaborated 
on the World Meteorological Organi- 
zation's Scientific Assessment, he an- 
swered that he had not seen it. "My 
assessment is from reading people 
like Fred Singer," he said. 
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Which side of the CFC debate are you on? Post in the www.popsci.com forum ^ ^7 



Science Answers the Ozone Critics 



Here are some of the most frequently raised objections to ozone concerns, and the scientific responses to them: 



C h lorofluorocarbons 

are much heavier than 
air, so they can't rise 
to the stratosphere. 

Volcanic eruptions, 
not CFCs, are the most 
important source of 
chlorine in the 
stratosphere. 



In a refrigerator or other enclosed space, CFCs do collect at the bottom. But the atmos- 
phere is dynamic; its gases are constantly mixed by the wind-driven motion of large air 
masses that distribute light and heavy molecules equally rapidly. Thousands of measure- 
ments have proven that CFCs are present in the stratosphere. 

Volcanoes emit hydrochloric acid, which is soluble in water. The add dissolves in volcanic 
steam, and rains out long before it gets to the stratosphere. CFCs are not water-soluble. 
One of the worst backlash bloopers appears in Trashing the Planet, by the late Dixie Lee 
Ray and Lou Guzzo. They confused a theory about the eruption of California's Long Valley 
Caldera 700,000 years ago with the 1976 eruption of Mount St. Augustine in Alaska, which 
led them to the outrageous statement that Augustine had belched 289 billion kilograms 
of hydrochloric acid, "50 times more chlorine than an entire year's production of CFCs." 
Rush Limbaugh later applied the inaccurate figures to the eruption of Mount Pinatubo. 







How could the "ozone 
hole" that appears over 
Antarctica annually have 
been discovered in 1956 
and 1957— long before 
CFCs were widely used? 


Researcher Gordon Dobson did indeed measure ozone over Antarctica in 1956. However, he 
discovered not the ozone hole, but a meteorological phenomenon now called the Antarctic 
polar vortex, which prevents ozone-rich air from the temperate latitudes from sweeping 
into the polar region until about mid-November. The ozone levels Dobson measured were 
much higher than those measured when the ozone hole was actually discovered in the eaKy 
1980s by Joseph Farman and his colleagues of the British Antarctic Survey. 




If the ozone shield is 
L being depleted, why 
HMlilwiore uUraviolot ' 
radiation being de- 
tected on Earth? 


It is. With a 50 to 60 percent decrease in ozone measured at Antarctica's Palmer Station in 
late October 1993, UV-B rays were at a skin-damaging level, more intense than the UV-B 
measured in San Diego, California, at any time during the whole year. The intensity of sun- 
shine reaching San Diego is normally far higher than near the pole, because the ultraviolet 
light received at any given point on Earth's surface depends in part on the sun's position 
above the horizon. Measurements taken in Toronto and at various sites in Europe also 
show a correlation between falling ozone and rising ultraviolet radiation. — A.F. 



Today, Singer maintains that "the 
concern over the ozone hole is over- 
done. Certainly there is no health con- 
cern that should be raised here. There's 
no global threat it imposes. My view is 
that CFCs probably should be con- 
trolled. I don't like to see any uncon- 
trolled human influences on the atmos- 
phere that we're not sure about. But 
CFCs are not the most important 
chemical in the world. I don't see any 
urgency in controlling them, and I'm 
much opposed to speeding up the 
phaseout of production. Chlorine may 
not be the most important ozone de- 
pleter. It's not true that the chemistry 
of ozone depletion has been completely 
worked out. There is much to be re- 
solved," Singer says. 



The fact remains that few scientists 
agree with Singer. So how is it that a 
tiny minority of scientists has managed 
to keep alive the ozone debate? Says 
Steven Schneider, a senior fellow at 
the Institute for International Studies 
at Stanford University and no stranger 
to environmental controversies: "The 
tactic of arranging what seems to be 
an even-handed presentation, whether 
in a courtroom or in a lO-minute-per- 
side debate or before a Congressional 
committee, can be very effective in 
getting equal status for a very-low- 
probability position. And it's used 
over and over again." 

People tend to look at this kind of 
setup as a Ping-Pong match, U.S. Un- 
dersecretary of State for Global Affairs 



Tim Wirth has said. 'But you have 
2,500 scientists — the world leaders— 
on one side of the Ping-Pong table, 
and seven scientists on the other side." 

In a 1993 address to the American 
Association for the Advancement of 
Science, Rowland spoke of the ozone 
backlash and said he had "a great con- 
cern over the role of science in a dem- 
ocracy in which the general population 
has not enough understanding of sci- 
ence itself, does not entirely trust 
'science experts,' and is left with no 
way to distinguish between the com- 
peting claims of apparent experts on 
both sides of any question." The rem- 
edy, he said, "is increasing the basic 
level of knowledge of science, and 
communication about science." 
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In-depth: "Points and Counterpoints" www.popsd.com 




"After three back 
surgeries...! thought I 
would never again have a good 
night's sleep. Thanks to Select Comfort, 
I can now look forward to going to bed." 

— David D., Lucasville, OH 



Patented 
Air Chamber 
Design! 



Sleep Better On Air! 



"/ have major back problems, and 
have tried all types of mattresses, 
including the most expensive 
waterbed. Select Comfort gave me 
the best night's sleep I have had 
in years'.' 

—James C, Moss Point, MS 

The SELECT COMFORT" sleep system. 
It's not just a better mattress, but a better 
way to sleep. Even back pain sufferers can 
sleep more comfortably! 

The Select Comfort Sleep 
System doesn't rely on 
springs or water, but on a 
cushion of air. Air gently 
contours to your body's 
shape, reducing uncomfort- 
able pressure points, and 
tests show it also helps 
properly support your back 
and spine. 
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SELECT COMFORT' sUep systems 
comfortably contour to your body, 
properly support your back and 
spine, and reduce pressure points. 



Metal coil mattresses can 
create uncomfortable pressure 
points and provide uneven 
support over time. 
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Cousteau 

Remembered 



THE QUINTESSENTIAL man of the sea, 
Jacques-Ives Cousteau died in Paris on June 
26 at the age of 87. His legacy is profound. 
Scientists respected his creative engineering; 
engineers lauded his science. Cousteau, who 
claimed to be neither scientist nor engineer, 
contributed significantly to both disciplines — 
and to many more. 

Throughout his adventure-filled life, the 
many-faceted Cousteau defied definition. Yes, 
he was a captain in the French Navy, and early 
on, a filmmaker and natural storyteller. Later, 
he became a renowned ocean explorer, de- 
signer of underwater equipment, expedition 
leader, author, speaker, 
By Sylvis Esrle entrepreneur, business- 
man, environmentalist, 
teacher, advisor to world leaders, visionary, 
dreamer, poet, founder and leader of a vigor- 
ous organization (the Cousteau Society), and 
irrepressible ambassador-at-large for the ocean. 
But most of all, perhaps, Cousteau was an 
artist who surveyed the world's potential and 
drew from its broad palette of possibilities the 
ingredients needed to create a real life more 
colorful and heroic than the most outrageous 
science fiction film character. 

All who care about the sea — and even 
those who don't think much about the ocean 
one way or another — owe Cousteau a tremen- 
dous debt. The knowledge gained as a conse- 
quence of his direct contributions, and the 
magnified impact he had on others, has trans- 
formed the way the world thinks about — and 
behaves regarding — the sea. His stories of en- 
counters with great groupers, sharks, and en- 
chantingly curious octopuses inspired many — 
myself included — to go see for ourselves. He 
dreamed up the concept for the .Aqua-Lung, 
and with a colleague, Emilc Gagnan, built the 



first system in 1943. His exuberant reaction, 
described in Silent World, his first of many 
books, lured millions into the depths. 'I often 
had visions of flying by extending my arms as 
wings. Now I flew without wings [into] loops, 
somersaults, and barrel rolls. I stood upside 
down on one finger." 

Cousteau pioneered ventures in underwater 
living in the l%Os: sub-sea labs where aqua- 
nauts submerged for days or weeks — the aquatic 
equivalent of Skylab or the space station. His 
films and television programs won two Acad- 
emy Awards, three Emmies, and the hearts and 
minds of viewers worldwide for decades. 

Showered with honors, Cousteau remarked 
recently that he thought his most important 
accomplishment was to make people aware 
of — and care about — the ocean. Thanks to 
him, we who watched and listened were trans- 
ported into submerged caves, met gentle 
morays, and were inspected by penguins and 
squids. We explored shipwrecks, dived with 
whales, felt the icy bite of Antarctic winds, 
and cruised in exotic inner-space craft into 
deep, dark seas flashing with swimming stars. 
We grew concerned about our growing popu- 
lation and the consequences of overfishing 
and toxins that threaten the health of the sea, 
and we were inspired to do something to im- 
prove the way things are done. 

We grieved with Cousteau when Simone, 
wife and partner for many years, died and 
when his son Phillippe was killed in a plane 
crash. We shared his joy when Jean-Michel, 
his eldest son, became an explorer and an 
eloquent spokesman for the sea in his own 
right. We were happy for the captain when 
he began a new family with his second wife, 
Francine. And now that the voice of this bard 
of the ocean world is silenced, we mourn. <^ 




82 




AiTi^i:^ four-door sedans, 



e Honda Accord is, 



tough to beat. 



By Don Sherman 



WE DREAM OF CRUISING Route 66 
in a Corvette or crossing the Rubicon in 
a Jeep. When the time comes to write the 

check, however, 
most of us shelve 
our fantasies and select a practical family 
sedan. But swapping dreams for common 
sense isn't all that painful, because fresh 
technology keeps four-door sedans en- 
ticing. Every year, automobile manufac- 
turers unveil improvements in safety, 
comfort, and efficiency. 

In 1996, Ford's Taurus retained its title as class stan- 
dard with its avant-garde styling and crisp handling 
{"Family Sedans," April '%]. This year, Toyota has refur- 
bished its Camry and Chevrolet has dusted off an old 
nameplate for a new Malibu. Honda is debuting a sixth- 
generation Accord for 1998. To see which of these fam- 
ily sedans has evolved most successfully, we've gathered 
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the foursome for this test. The Taurus 
and Accord were available in 1998 
models; no significant '98 changes 
are expected in the '97 Camry and 
Malibu we tested. 

.Ml five Honda redesigns have uppcd 
the ante in performance, comfort, 
convenience, and safety. Like its pre- 
decessors, the new Accord sparkles 
with clever improvements. Most no- 



The Accord's 
beveled nose lends 
sophistication. 
Color-keyed body- 
structure reinforce- 
ments improve 
front crashworthi- 
ness (orange), 
side-impact resis- 
tance (yellow), 
quietness (blue), 
and overall 
rigidity (red). 



bins; its pushrod V6 engine is an up- 
dated version of a powerplant that 
was introduced in 1980. The Taurus 
borrowed key floorpan compo- 
nents from its immediate prede- 
cessor. The fourth-generation 
Camry is a shrewd refinement 
of the third-generation design. 

The 1998 Accord, however, 
is 82 percent new, encompassing 




table is the roomier interior, which 
brings the Accord to parity with the 
other test vehicles, each of which 
provides about 100 cubic feet of pas- 
senger space and roughly 1 5 cubic feet 
of trunk room. 

The new .Xccord is a textbook illus- 
tration of independent thinking. To 
make a comparison, we considered 
the extent of old parts carried over to 
save cost. The price-fighter Malibu is 
for all intents a car created from parts 



front of the car) in one tidy unit. 

The Camry, Malibu, and Taurus 
all use struts at both ends of their 
chassis, with acceptable results. But 
because struts are inherently high in 
friction, Honda engineers have con- 
tinued to take an alternate path. As 
does the previous model, the new .Ac- 
cord has unequal-length control arms 
and long, curved steering knuckles to 
support and guide the front wheels. 
The rear suspension is a new multilink 
design: five locating links position each 
rear wheel. The benefits are low fric- 




such changes as a clean-sheet body 
structure, an all-new interior, a choice 
between two new engines and two 
types of automatic transmissions, an 
entirely different rear suspension, 
and a revised front suspension. 

Tlie most popular approach to 
suspension design is the .MacPherson 
strut, an ingenious spring-and-shock 
mechanism that combines up-and- 
down flexibility, damping, springing, 
antl c\en steering (when fitted to the 



roofline (left), a design feature that yields substantiji 
headroom for front-seat passengers. The reflector- 
style headlamps (above) are among the few styling 
details that provide visual relief from the smooth, 
rounded envelope. The low-priced V6 option keeps 
the Malibu's price down, even when fully equipped 



tion (for a smoother ride) and high 
stability. To reduce impact harshness, 
the rear suspension guides the wheels 
slightly aft as they rise over a bump. 
Because the five-link layout requires 
less space, interior designers were able 
to shift backseat passengers 1.2 inches 
rearward, so they can stretch their legs. 

A firm structure is essential for 
anchoring not only subframcs but all 
major components. Stiff but light is the 
objective: That's what delivers a placid 
ride with predictable handling and 
optimum performance. Honda engi- 
neers have achieved the goal, increas- 
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ing bending rigidity in the Accord by 
69 percent and torsional (twisting) stiff- 
ness by 40 percent over its predecessor. 

The new Accord also tops the pre- 
vious generation in withstanding a 
collision. A ladder-type framework of 
box-section members is welded with 
the body to help absorb impact, while 
preserving interior survival space. Roof 
pillars are reinforced and doors are 
girded with tubular beams. 

For the most part, Honda is merely 
catching up with structural improve- 
ments the competition made in 1996 
and 1997 to improve safety and rigid- 
ity. But the Accord is ahead of the 
pack with at least one feature: small. 



enhancements in its four-cylinder 
powerplants. The Accord's new 2.3- 
liter 14 betters its predecessor in every 
measurable category — power, fuel ef- 
ficiency, noise, weight, even the num- 
ber of parts. In lieu of the standard 
dual-overhead cam, Honda uses a single 
belt-driven cam to open four valves per 
cylinder by means of roller-tipped 
rocker arms. Extra cam lobes and an 
electronically controlled, hydraulically 
activated system permits the disabling 
of one intake valve per cylinder at low 
rpm to induce a swirling motion as 
the fresh fuel-air mixture enters 
the cylinder. That swirl facilitates 
complete combustion, for low 





energy-absorbing tubes made of cor- 
rugated aluminum, sandwiched be- 
tween soft interior trim and the roof 
rails to diminish the likelihood of 
serious head injury. This innovation 
brings the Accord into compliance 
with a federal requirement for head 
protection that won't be mandatory 
until the 1999 model year. 

Honda's distinctive tack in improv- 
ing the family sedan stays on course 
with the powertrain. Even though other 
automakers clearly favor V6 engines, 
Honda continues to implement major 



emissions and high fiiel economy. 
Honda calls this exotic system VTEC 
(a valvetrain timing control system). 

The new engine comes in three 
varieties: a n5-horsepower version 
for the base DX model (lacking VTEC), 
1 50 hp for LX and EX models, and 
148 hp for use with an automatic 
transmission for models sold in Cali- 
fornia. .According to Honda, the third 
version is the world's cleanest-burn- 
ing four-cylinder engine, making the 
.Accord the first mass-produced car 
to be certified as an ultralow emis- 



sion vehicle in the Golden State. 

To satisfy demand for a smoother 
and more powerful engine, Honda 
has engineered a V6 exclusively for the 
United States. The 3.0-liter piston dis- 
placement is carried over from last 
year's V6, but beyond that, this year's 
model is considerably changed. The 
new diecast aluminum cylinder block 
has a 60-degree bank angle, iron cylin- 
der liners, and cross-bolted main bear- 
ing caps. Like the .Accord's four-cylin- 




The F 
news is 

equipment to improve value in response to compet- 
itive pressures. The 200-horsepower DOHC 
V6 Is now optional even in the top SE series. 



der engine, the V6's four valves per 
cylinder are operated with a single- 
overhead-cam N'TEC system. The gain 
m output over the previous model is a 
phenomenal 1 8 percent for both power 
and torque, achieved without resort- 
ing to premium fuel. But customers 
will probably appreciate the $1,500 
price cut even more. 

Past Accords have scored at or near 
the top of the class in performance, 
so we were not surprised to find the 
new model holding its own against 
tough competitors. Most owners should 
find the new four-cylinder engine 
quite adequate for their needs: Even 
when teamed with an automatic trans- 
mission, it races from 0 to 60 in less 
than 10 seconds. If you don't mind 
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CHEVROLET MALIBU LS FORD TAURUS SE 





shifting for yourself, the 2.3-liter en- 
gine clocks the run in 8.8 seconds, an 
even match with the 3.1 -liter V6 .Mal- 
ibu anci just a tick slower than the 
3.0-liter V6-powered Taurus. TTie V6 
Accord trims another few tenths with 
a O-to-60 run of 8.2 seconds, a tenth 
slower than the smcwth, quick Camry. 

Antilock brakes are standard in the 
attractively priced Malibu and optional 
in the other three sedans. The Camry 
sets the pace in braking, winning two 
of the tests outright and sharing first 
place with the Malibu in the third. 

Each entry finds its own slot in 
over-the-road behavior. The Malibu's 
combination of simple suspension 
hardware and a rigid-mounted front 
cradle reacts stiff-leggedly to expan- 
sion joints and chuck holes in the 
road. When it's hustled into a bend 
with a decreasing radius, however, 
there's insufficient damping to keep 
body motions calm and collected. In 
fact, pavement imperfections jar the 
Taurus enough to compromise ride 
comfort, even with an additional layer 
of rubber isolation up front. Ford's 
family hauler delivers a better feel for 
the road than the other cars in this 
test. The Accord feels light and lively 
on its feet, never argumentative with 
less-than-perfect road surfaces. 

Toyota's Camry is effectively a 
Lexus without the sting of steep 
monthly payments. While it never 
aspires to sport sedan status, it also 
never shows a rough edge or a cranky 
disposition, performing with quiet, 
consummate grace. 

Choosing a favorite from this field 
isn't difficult if you establish priori- 
ties. The Malibu's bargain-basement 
price is a sure bet if maximum elbow- 
room for the dollar is your quest. Dis- 
tinctive exterior and interior design 
makes the Taurus a sensible choice 
for those uncomfortable blending in 
with the family-sedan set. The Camry 
offers first-class accommodations at a 
premium price. The Accord offers 
well-rounded competence, a charm- 
ing personality, and a high-value price 
tag. This shrewd combination of as- 
sets makes the Accord the best 
deal going in family sedans. <► 
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CHOKE on THE DOST 
OR THE PRICE. 

E)r those dusty jobs, 
you'll appreciate all that the Craftsman 
Tool Vac* offers* It collects dust from a 
variety of power tools 
through a two-stage, 
fine debris filter that 
boasts a 99% effi- 
ciency rating. And 
fa convenience, just 
plug your power tool 
into the Tool Vac. Its three-position switch 
gives you on/off control and a handy 
automatic setting that turns on the vac 
from your power tool. When you shut off 
the tool, the vac runs an additional five 
seconds to clean the hose. Also, Tool 
Vac comes with an 1 1 foot hose to give 
you extended reach without having to 

move the base. 

You'd expect 
all this in a vac 
costing twice as 
much, but the 
Craftsman Tool Vac's price will surprise 
you. So, whether it's dry wall, wood- 
working, auto body repairs, boat 
refinishing or wood floor sanding, you 
can breathe easier knowing you've got 
the right vac at the right price. 

* Hand held sandef sold separated 
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EXCIUSIVEIY AT SEARS AND SEARS HARDWARE STORES 



TheECO 

Home 



By Christopher Miller 




Charge control 



Living without connections to electric or 
water utilities has never been so comfortable. 



MANDY WEST IS ADAMANT: "I require 
independence, but I need to be comfort- 
able," explains the Californian contracts 
manager. That's why she was drawn to an 
Ecolodge. "It was rustic and basic, but all 
the amenities were there," she explains. 

Developed by GeoLite Systems in San Diego, Califor- 
nia, Ecolodges are at home in remote locations. They are 
self-contained, requiring no municipal service connections 
for electricity, sewage, gas, or water. But don't expect to 
make do with a sleeping bag or outhouse: The cylindrical 
dwellings have ample room for a queen-size bed and come 
standard with a full bathroom and kitchenette. 




Ecolodges need no foundation. A small footing supports 
each 320- to 720-square-foot lodge. The structure sits on a 
rectangular, lightweight steel platform, which shelters the 
batteries that store energy produced by the solar cells, as 
well as tanks for sewage, drinking water, composting filters, 
and propane fuel. 

All parts of the Ecolodge either bolt, screw, or snap to- 
gether. Using only a power screwdriver and a hammer, two 
people can erect an Ecolodge in two days. The compart- 
mentalized design also makes relocating these homes easy. 

"The solid panelized walls interlock," explains Geo-Lite 
design director Bob Galbreath. "They're steel-framed, with 
wood paneling and insulation in the center." The 4- by 7- 
foot sections come in three types: a door, panels that are all 
wood, or panels that are half window, half wood. The panels 
themselves are made from recycled plastic lumber. 

To customize each Ecolodge, the panels can be 
used in any combination. "Increasing the number 
of panels enlarges the unit," adds Galbreath. And if 
you desire a new view, you merely replace a panel. 

Supported by tubular steel rafters, the translu- 
cent polyvinyl fabric roof is secured to the steel- 
framed walls by industrial Velcro hook-and-loop 
fasteners. "The light comes in, so you have the feel- 
ing of wide-open spaciousness," West adds. A 6-foot- 
wide deck extends from the glass-door entrance of 
the Ecolodge, and there's room enough to relax and 



AH-wood panel*, panels with windows, and panels with doors let you cus- 
tomize the Ecolodge; replace a panel, and you can create a dllferent view. 



Irrigation 




Self-Sufficiency 



r 



INSTEAD OF BEING CONNECTED to outside utili- 
ties, each Ecolodge has its own water and 
power: Stowed under the house's 36-inch sup- 
port platform are water tanks, a water-recy- 
cling system, and piping for a composting 
toilet. Photovoltaic cells power lights, outlets, 
and water pumps. After water is used in the 
shower or a sink, it goes into a graywater-fil- 
tration system, making it useful for irrigation. 




The tranalucant polyvinyl roof makes Ecolodge Interiors soom 
spacious. A dinlng-foom table and love seat lit comfortably. 



unwind on a chair and footstool. 

Photovoltaic cells mounted outside 
the Ecolodge power most of the elct 
trical equipment. The panels gen 
erate 100 watts of electricity; 
batteries store the energy. The 
batteries can go for five days 
without sun before power is 
shut off," Galbreath says. The 
system has enough juice to keep 
lights and water pumps working, 
but isn't designed to handle en- 
ergy-hungry conveniences like a 
dishwasher, TV, or VCR. Small, 40- 
pound propane tanks power the refrig- 
erator and the optional space heater. 

Using energy from propane on-site 
is more energy efficient, say the Eco- 
lodge designers, because a percentage 
of all electricity delivered over a grid is 
inevitably lost during transmission. 

Independent Living 

ECOLODGE MAY BE the latest example, but it's hardly the 
first home design that lets owners live comfortably 
without hookups to power utilities: Today, there are 
some 100,000 such U.S. homes — double the total from 
five years ago, says the National Energy Information 
Institute of Washington, D.C. Some efforts have relied 
on the familiar, such as using 
energy-efficient design, while 
others look to technology's 
edge for "off-the-grid" living. 

Earthships, for instance, 
have high-mass walls that take 
advantage of temperature 
swings in the arid Southwest. 
First conceived in the early 
1960s at MIT, Earthships have 
thick walls formed from mud, 
discarded tires, and aluminum 
cans. The walls slowly transmit 
heat from outdoors to the inte- 
rior, to maintain a year-round 

temperature of 60° to 70° F without requiring a heating 
or cooling system. Photovoltaic cells provide power for 
most appliances. 

Plug Power, a subsidiary of the Edison Development 
Corp. in Detroit, and Latham, New York-based Mechani- 
cal Technology bring power to the people another way: 
fuel cells. By 2001, the team aims to install 10,000 fuel 
celb in homes. Fuel cells produce electricity through the 
electrochemical reaction of oxygen and hydrogen, which 
would be derived from natural gas. — CM. 




The largest Ecolodge model I* 
730 square feet — large enough 
for two bedrooms with queeiv 
slze beds, plus a communal 
living area and bath. 




No (electric) hsng-ups: 
Earthships conserve 
energy with thick walls 
of tires, mud, and alu- 
minum cans; solar 
power does the rest. 



The noise level inside the IcxJge is 
comparable to being inside a tent. 
"I could hear the crickets at 
night," West says. Unlike a 
tent, Ecolodge has an electric 
fan at the ceiling's apex to cir- 
culate air. And except for a ra- 
dio plugged into one electrical 
outlet, crickets and cicadas 
rule the airwaves at night. 
Ecolcxlges require an exter- 
nal source of potable water. How - 
ever, Geo-Lite is designing a rain- 
ct)llection system that will provide 
water for irrigation and the bath. The 
structure's conical roof will capture 
rainwater, which will then be shunted to 
a storage tank under the house. Stored 
water will then be distributed to the bath- 
room and the kitchenette. A propane water 
heater produces hot water. "I had running water 
and toilet facilities in a remote area," West says. 
After freshwater is used in the shower, sinks, and kitchen, 
it becomes graywater — another resource in an Ecolodge. .\ 
mesh fabric filter and a transpiration bed work together to 
clean graywater, so it can be reused for flushing the toilet and 
irrigating nonfcxxl plants. The first, a sock-type filter, removes 
larger particles such as hair and bits of food; the second uses 
what amounts to a planter box, with a graduated bed of 
stones, to remove bacteria. Plant roots draw up the graywater 
and the leaves transpire 80 percent of the 
moisture into the air; the remaining effluent 
provides water for flushing the composting 
toilet. No other septic systems are needed. 

Perhaps the biggest surprise for West was 
the composting toilet: "It seemed like a tradi- 
tional one." The bathroom's composting toi- 
let looks like a regular toilet, though smaller. 
To compost the sewage, an Ecolodge dweller 
would have to deposit a bulking material, ei- 
ther peat moss or coarse sawdust, every two days. A handful 
of the material is needed for each person using the toilet. 
The only other maintenance: "Every three months, a per- 
son will empty a shoebox-worth, per person using the toilet, 
of composted material," says Galbreath, 'It looks like pot- 
ting soil, flaky and powdery; it tends to be a darker blackish- 
brown color, like ashes in a fireplace." 

Ecolodges come in three sizes: 320, 500, and 730 square 
feet. The Bonaire model, which is the largest Ecolodge 
available, costs $55,950. It has two bedrooms in addition to 
a common room, bathroom, and kitchenette. The smallest 
version, the Nihoa, sells for $16,950 and is a bit more spartan 
— it's essentially a common room with a bathroom and kitch- 
enette, lliere's an optional fireplace ($650), a remedy for 
chilly mountain nights. But be it ever so humble, there's 
no place like this eco-home. 
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From ragtops to laptops ... from microbrews to 
running shoes ... the ultinnate source for the 
latest and greatest in personal technology is 
Verge. We tell you everything you need to 
know about the coolest stuff: how to get it, 
use it and love it. Whether it's contour skis, 

SUVs or Web TVs, it's all here, in _ 

every eye-popping issue. Verge is 
_T the practical guide to today's fast-paced lifestyle ...your 
lifestyle. Check us out today and save up to 37%. 
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5-YEAR 



iNew 



Car 



America keeps on truckin' 
into the next century. 



Preview 



TO WEAN US AWAY from gasoline, automotive technol- 
ogy of the 21st century will almost certainly focus on 
alternative-fuel vehicles. Environmental concerns and 

depletion of global petroleum supplies 
B y To n y Swan will force the development of propul- 
sion powered by electricity, natural 
gas, methanol, hydrogen, and various hybrid systems to 
keep cars operating when the oil wells start sucking sand. 

But that era still lies somewhere in the murky distance. 

The immediate future isn't murky at all, however. 
We'll charge merrily across the millennial frontier in a 
collection of vehicles that are the antithesis of those 
distant objectives. Specifically, trucks. 

Minivans, pickups, and sport-utility vehicles continue 
to constitute an ever higher percentage of North Amer- 
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ica's vehicles. More than half of the new vehicles pro- 
duced by the Ford Motor Company for North America 
are trucks of one sort or another, and industry forecasters 
expect trucks to account for better than half of new vehi- 
cle sales in the year 2000. 

Sport-utilities continue to power this phenomenon. 
More than 2 million SUVs rolled out of U.S. showrooms 
in '96, accounting for 14.2 percent of the total market, 
and as long as America continues to have the cheapest 
fuel on Earth — our prices are less than half what Euro- 
peans pay— this trend will continue. 

Manufacturers are steering product development 
toward vehicles that embody that rugged, go-anywhere 
image we all seem to love. Companies already firmly 
entrenched in the SUV market — Ford, General Motors, 
and Chrysler — continue to expand their range 
of offerings. Companies that lack sport-utilities — 
Audi, Volkswagen, and Volvo, for example — are 
scrambling to claim at least some share of this 
market. Two redesigned pickups and a new mini- 
van from Toyota complete the picture of light 
truck domination for 1998. 

Of course, not all the '98 news will be truck- 
oriented. Some highlights follow. 

Chrysler Although the macho SUV has se- 
duced a multitude of buyers, we still respond to 
sheer beauty, and that word certainly applies to 
the redesigned LH sedans — Chrysler Concorde, 
Dodge Intrepid, Eagle Vision, and Chrysler LHS, 
the last two due in mid-'98 as '99 models. Stun- 
ning is not too strong a word for this foursome. 

General Motors Cadillac's redesigned Seville 
is GM's headliner for '98. Although this car's 
revised exterior is evolutionary, extensive refine- 
ments to the chassis and powertrain promise to 
put the Seville on more equal footing with its 



Chevrolet's new C/ K pickup iunvt-b in the '99 model yf.ir; the 
series' new chassis wilt also be the platform for future Suburbans. 
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prestigious rear-wheel-drive competitors. 

GM's future lies in consolidating its 
mainstream vehicles on a worldwide plat- 
form, keeping chassis and engines basic 
while stressing styling variety to differen- 
tiate between models. 

Ford Already on sale, the Expedition- 
based '98 Lincoln Navigator SUV is Ford's 
biggest news. Like GM, Ford is planning 
more 'world cars" that rely on basic chassis 
with styling refinements. 

Imports W hile the Chrysler Concorde 
and Dodge Intrepid are likely to sweep 
the '98 styling awards, Honda's all-new 
Accord lineup, which includes a distinc- 
tive new coupe, looks like a strong con- 
tender for car-of-the-year honors ["Head 
of the Family,' this issue]. 

Toyota, meanwhile, offers a cautious 





but comprehensive redesign of its Corolla compact, along 
with an all-new front-drive minivan — the Sienna— based on 
the Camry platform. At Lexus, the redesigned OS sedans 
will finally live up to their sport sedan promise, particularly 
the OS 400, propelled by a 300 horsepower 4.0-liter V8 with 
an ingenious new continuously variable cam timing system. 
Other '98 newcomers among the Asian import name- 



Porsche's 911 gets a body that combines some of the details of the old 911 and the 
928. The car remains rear-drive, but It will get a new water-cooled "boxer" engine. 
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plates: a subtly redesigned and refined Nis- 
san Altima, plus the Frontier, Nissan's first 
I new compact pickup update in seven years; 
a redesigned Mazda 626; the Subaru 
Forester, a small all-wheel-drive sport-utility 
based on the subcompact Impreza; and the 
U.S. debut of Korean carmaker Daewoo. 

Among the Europeans, the major 
news lies outside the SUV realm. 
Porsche is set to take the wraps off the 
long-awaited replacement for its ever- 
green 91 1 sports car. Code-named 996, 
the first total redesign since 1965, the 
911 replacement will share a number 
of components with Porche's mid- 
engined Boxster. 

Volkswagen and Audi will make 
strong bids to improve their U.S. for- 
tunes, the former with an all-new — 
and significantly bigger — Passat 
sedan and wagon, the latter with 
a redesigned A6 sedan. VW will 
also launch its much-anticipated 
Beetle revival. The shape will be familiar to lovers 
of the legendary bug, but the front-drive underpinnings 
are borrowed from the hatchback Golf family. 

In addition to the M-Class SUV, Mercedes will an- 
nounce a C-Class sedan update. Volvo's sexy C70 coupe 
will finally make its U.S. debut. 

At BMW, look for the possible arrival of the Z5, a 
peculiar two-door sport wagon version of the Z? roadster. 
Jaguar, meanwhile, will install its superb new 4.0-liter 
V8 engine in its XK sedans. <^ 
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195-hp Type R joins 
liimp: fjcelift due 

More powtrful <-<yUnde( 
cngiiK for 2.2(1 



Evolutioiury styling 
updite. new jtphi- 
nuiwhc ntme 



Cosmetic updite. 
poocftnin upgrjdts 



ScvtUt 



Mfflte 



Modest styling chinge, 
iMjor chassis overhaul 
lor Seville. ST5 



Redesigr\ incorpontB 
Auion/Itivier] chassis 



Redesign based on 
new Honda Acconl 
pbtfom 



I 



Sport edition joins 
lineup for 1998 
290-hp V6. 6-speed 
transmission, chassis 
upgrades added mid-'97 
Modest styling updates. 
poMT increase for Isiuu 
Tnwperdone 



Interim freshening due 



All-new Accord- 
based SUV replaces 
lebadged Trooper 



2002 
New 
NSX 
due 



Hetra 

Cavaliec 
Trim 



tieo brand name 
dropped; facelift 
due 

Major redesign for 
CoroUa-based compact' 
new engine 



Interim facelift due 



Redesign due. based 
on Opel Coisa platfona 



Interim facelift due 



Shared platform witti 
Vignale replacement 



/OTDr 



A4 


IM-hp 2 S-liter DOHC 






30-valve V6 replaces 






12valve version 




U/it 


Major redesign: new 


Coupe version joins 




200-hp 30-valve V6 


A6 model line 


W 




300-hp luiuiy sport 






coupe expected 


n/TS 




Ai'based 2-seat coupe 






and roadster due 



m 

New SUV 
based on 
Ai 



AS replacement 
due 



Lunrini 
HwrtiCaito 

Umm 

Corvette 
Ventuit 



bentley: 



Cosmetic updates.' 
300-hp L5-1 V8 

Convertible model 
joins lineup 



Geo nameplate 
dropped 
Modest styling 
updates 



Redesign due 
with new name 
All-new coupe planned 
with smaller Malibu 
platform 

32S-hp high-performance Complete redesign 
edition planned enpected. independent 

rear suspension 

Low-cost model 



Redesign based 
on Suuici Sidelrich 



tan 



BrookUnds/ 
I Continental 

BM\ML 



«.0-liter BMW V8 
replaces OHV V8 



3 Series 

SScflts 
7 Scries 

I Series 

BUICK 



Square-bacl«) Z5 sport 
wagon; high-performance 
M roadster due 

All-new 3 Series 
coupe and sedan 

Head -protective 

airbags added for 
front passengers 



Sport coupe 



SUV 

New 5 Series 'if'™' 



Tahot 

Suburban 
S-Sertes Mcliup 
C/K l>ickup 

'CHRYSLER 



AU-new ISOO and 
2500 hil-sin trucks 
due mid-'98 



Redesign based 
on new C/X full-size 
piduips 



New heavy-duty 3SO0 
series completes new 
CAI'neup 



New 8 Series 



Cirrus 



Sebriitg 



toKonlc 



IHS 



facelift due. new 
V6 engine option 

facelift due, new 
V( engine option 



Major redesign, all-new 
V6 engine family leads 
new LH sedan mtlout 



SkyUrk 

Regal 

I Century 
LeSabre 

Park Avenue 
Riviera 



CADILLAC 



Redesign 



Skylark revival expected 


200; 


based on new CKds 


BuKk 


Alero platform 


ninivin 




nniiderK 


All-new leSabre, 


m 


based on Riviera 


Rear-Aive 


platform 


revTval 




possible 


Cosmetic freshening 




expected for flagship 




coupe 





Tom t Country 



All-new IHS due in 
mid-'98; special 300 
model eipected 
Cosmetx updates 



Nm uviivaii 



Catera 



Eldorado 



U.S.-built replacement 
model; possible switch 
to front-dnve platform 



Major redesign for 





The '98 Concorde's ttyllng Is siMfc. 

DAEWOO 



Lanos 
Nubin 
Legaua 

Minivan 



Honda CivK-size 
compact sedan 

New ford Contoui- 
sm sedan 



Korean carmaker 
enters U.S. market with 
midsiie sedan 



New V6-powered 
minivan expands 
iMdel range 



The '98 Seville gets a new engine. 
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Train At Home 
For Success 

With Foley-Belsaw training, 
you learn to earn 



Train for a new full-time 
career or part-time income 

Once you've got llie skills 
people want and need, you'll be in- 
demand and in the money! It's no 
surprise that people with electron- 
ic and computer training earn such 
good money. Many skilled electron- 
ic techs earn $20 to $25 an hour. 
While computer programmers and 
network techs are paid up to $35 
and $45 an hour. And when these 
skilled professionals go into busi- 
ness for themselves, their income is 
even higher — much higher. 

Why are they paid so well? 
Because the electronic and com- 
puter fields have grown so fast, a 
serious shortage of qualified techni- 
cians exists. And government 
statistics project this shortage to 
last well into the 21st century. But 
how do you get these skills? It's 
^ easy and Foley- 

""^T : : Bclsaw Can 

show you. 



Get your high-tech 
skills at home 

Foiey-Belsaw, world 
leaders in home training 
since 1926, can show you how to 
succeed in any one of seven high- 
tech fields with proven home train- 
ing. 

Their self-paced courses let you 
train in your spare time. Step-by- 
step instructions take you ftt>m the 
basics through the advanced skills 
that qualify you for the top paying 
jobs. It even shows you how to 
make extra cash as you're learning. 
And you don't need any previous 
experience. Yes, you can get the 
high-tech skills you need to suc- 
ceed and Foley-Belsaw will back 
you every step of the way. 

Get the facts! 
Send for a free Lifetime 
Security Kit today 

Get your free Lifetime Security 
Kit today. The full-color materials 
tell you, in detail, about the endless 




opportunities available to you in a 
high tech field. Best of all, it shows 
you how, with training, you can 
make these opportunities work for 
you. It even explains how you can 
start a business of your own. 

Your first step to success starts 
with getting the right information. 
Just pick the money-making field 
that's right for you and mail back 
the coupon below. We'll rush your 
free Lifetime Security Kit immedi- 
ately by first class mail! Don't put 
off what you know can't wait. Send 
for your Kit today! 

Fin in and 
mail coupon below or 

Call ToU-Free 
1-800-487-2100 

to receive full 
irtformation and details 
free by return mail 
DO IT TODAY! 



/VCR Cleaning, Maintenance & 
Repair: Learn troubleshooting 
skills for repairing and servicing VCRs 
and earn up to $50 an hour. 

2 Computer Repair, 
Maintenance & Upgrade: 
Service the information superhighway 
as a skilled computer technician. The 
computerization of America can mean 
big money to you. 

3 Computer Programming: 
Skilled computer programmers 
are in demand and technology is the 
wave of the future. Secure your future. 
Learn computer languages and 
programming skills. 

^ TV/SateUite Dish Repair: 

jc Entertainment is big business. 
Here's your lucky break. Earn top 
dollar as a skilled satellite dish 
technician. 



5 PC Specialist: We 11 show you 
how you can master the personal 
computer, at home in your spare 
time.Leam word processing, 
spreadsheet and data base work. 

Electrician: The opportunities 
O are endless. As a trained commer- 
cial or residential electrician your 



future is sure to be bright. Earn while 
you learn in this fast-growing field. 

7 Networking Specialist: 
Fast-paced America depends on 
efficiency. Networking specialist can 
earn great money tying personal com- 
puters together to make efficient 
operating systems. 



/gTiPm\ Foley-Belsaw Institute 

\\ilfmu/ 6301 Equitable Road • Kansas City, MO 64120 

□ YESI Rush me a free Lifetime Security Kit 

PIcMc Check ^tnh ONE of ihc KiU<iwin|i 

□ VCR Repair 62702 □ PC Specialist 38255 

□ c;omputcr Repair 64604 □ Electrician 95274 

□ Computer PrDgnimmcr .^5421 □ Networking Specialist 

□ TV/SatcUite Dish .^1474 
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Street 
City 
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State 
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Or Call ToU-FREE 1-800-487-2100 
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Model 



DODGE 



GMC TRUCK 



Neon 
Stnttts 

IntrepM 

Viper 
Cirran 
bn VM 
Dunngo 

Djkoti 
bin Pickup 



Budget span vmion 
offend witii ACK 
suspension pxlogr 



New Neon 



Jimmy 



Ficelift due. ne« V6 
engine option 
Ficedft due. new Vi 
engine option 



offeied: new nime couia 
replace Jimmy 
Upscale Defuli model 
detwts 



AU-new Intiepid bows 
with new family of 
V6 engines 







Sonomi Mckup Dull lirtiags. revised 

interior 



Ml-new ISOO and 
2500 senes picluips 
due 



Redesign due based 
on new C/K pickup 
truck diassis 



New 3500 senes 
completes new C/K 
model range 



Interim freshening 



New midsize SUV based 
on Dakota pickup: two 
V8 engine options 
4-doo( Club Cab option 
4-doo< Club Cab option 



Civit/EV 



Civic-based EV electric 
offered for fleet 
evaluation 

All-new Accord sedan, 
coupe; new 200-hp V6 
engine option 



Redesign due; new 
l.J-liter *-cyL engine 




MSol 

PifUidt 
(Myuey 



All-new SSM sports 
car due as del Sol 
replacement 



Cosmetic updates 
New V6 powered 
Accont-based minivan 
planned 



CR-V 



Paupert 



5-speed manual 
trans offeied 
Redesign due based 
on new Isu;u Rodeo 



CRY 



All-new Accord-based 

SUV planned 



The Durango is Dodge's new SUV. 

EAGLE 



l4ajor redesign due 
in mid''98 based on 
new Oiiysler LH 



Talon 



Major redesign 
expected for midyear 
launch as 2001 model 




FERRARF 



The '98 Accord Is more spacious Inside. 



F355 

45«GT/6TA 


Automatic 


New r355 due 




KYUNOAI 






550 Maranello 


transmission option 






Accent 




Styling update, 
powertjain refinements 


FORD 






2012 


Ebntn 


Minor facelift due 








Sonata Powertrain, suspension 




SUV launch 


EKOft 

Contour 


0. 2 coupe rounds 
out lineup 

195-hp limited-edition 
SVT model offered 
lor early '98 




All-new Escort due '""We 
on new platform convertible 


updates for midsize 
sedan family 

Tiburan 
WnlvM 


Possible convertible 
model 


Sonata-based 


Taurus 


Front -end freshening, 
detail updates 










minivan expeaed 


Crown 


Modest redesign due 










Victoria 
Mustang 


for Ute '97 launch 


Cosmetic update 


Contour-based 
reptacement model 


G20 


Redesign planned, 
extended wheelbase, 
expanded interior 





Windstar 



Econoline Van/ 
Club Wagon 

Mini-SUV 



Explorer 
I EjqwiHtion 
I Ranger Pickup 

F-Series Pickup 



Major redesign due, 
incorporating fourth 
door option 
Heavy-duty E-350 
gets F-350 pickup updates 



AU-new small SUV 
planned, based on 
Muda 626 ptatform 



AU-new Ranger, 
based on Explorer 
platform 



United edition V8- 
powered SVT Tremor 
expected 

Suburban-sin variant 
based on F-350 pickup; 
VIO engine option 
ElectiK. flex-fuel 
versions offered for 
fleets 

New heavy-duty F-350 
compteles F-Seiies 
makeover 



UO 

)M 

IMS 
QM 

1SUZU 



Dropped for '98 



Modestly updated 
new model due. based 
on Nissan Maxima 

Possible Maxima-based 
luxury sport coupe 

Intenm facelift 



Cotactic 

incmscd 

mid- 2000 



Minor redesign 



Oasis 



Aiiif90 



Final year for Honda 

Odyssey-based 

minivan 

Sofnop SUV due to 
return as midsize entry 
based on Rodeo 



Possible clone of new 
Honda Accord based 
minivan 
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studies show that jobs for computer service techr)icians will be up by 38% in the next 10 years! 



Prepare for toda/s opportunities 
in computer service witnllRI's flexible, 
state-of-the-art training 




\s an NRI student, you're in 
;harge. You decide when 
ind where to study. You set 
'our own pace. You even 
mild a computer system 
ihat suits your needs . 
ind budget. Only NRI iH ^ 
training gives 
you the 
control you 
want, the 
expertise 
you need! 



W ith a combination of slep-b\ -step 
lessons and hands-on training 
projects, NR] builds your skills and 
confidence quickly You begin with ;ui 
exploration of electronics and move 
on to such cutting-edge subjects is 
vims protection, multimedia 
U"oubleshooting, PC communications. 
Local Area Networks. 



YOU GET EVERYTHING YOU NEED FOR SUCCESS 



■ PENTIUM* 200 PC Fcuiures lb meg R;VM, 256K cache memory; 
and 1 .6 gisahyie hard drive for excepUona] data storage capacity' and 
data adcss sp<tt! 

■ SUPER VGA COLOR MONITOR Plus 1 meg video memoiy 

■ EXCITING MULTIMEDIA PERIPHERALS KX CD ROM drive. 

16-hli Miiiiul card, and Nlereo speakers 

■ FAX/MODEM 33,t)OU haud for fast conimiinicaiions, plus Netscape 
Navigator '"' Web browser and ten free hours of America Online 

■ DIAGNOSTIC PACKAGE llie porublc ForeFroni Troubleshootcr"' 



You prepare for 
A-i- Certification with 
one-on-one instruction 
J and NRI's CD-ROM hitorial 

f Throughout your course, your work is 
reviewed and evaluated by your 
experienced instructor. So even 
though you're studying at 
home, you're never alone. You 
can reach your instructor by 
mail, phone, fax, or modem. 

That's right! Widi NRI's 
exclusive Online Connection 
you can chat with your 
instrurtor, attend online 
seminars, get the answers to 
frcquendy asked questions, dowTiload 
supplemental materials, find out about 
changes in technology, and more. 

As die culmination of 




SEND FOR FREE CATALOG! 

^ Check one FREE career catalog only. 



J Mkrocomputw S«rviclnt ■:iNEWI.:l-J 

J Industrial Electronics & Robotics j 

J TV/Video/Audio Servicing J 

J Basic Electronics J 

J Networking with Windows NT J 

J Computer-Aided Drafting J 

J Electronic Music Technology J 

J Computer Programming j 

J Telecommunications j 

J Multimedia Programming j 

J Desktop Publishing with PageMaker J 



Introduction to PCs and the internet 

PC Applications Specialist 

Computer Based Bookkeeping 

Visual Programming in C" 

Mastering Microsoft Office 

Air Conditioning/Refngeration/Heating 

Electrician 

Building Construction 
Home Inspection 
Auto Servicing 
Wnting 



your trainmg, you receive 
NRI's interactive CD-ROM 
widi nitorials related to die A-i- 
CertificaUon exam. In no lime at all. you'll 
have the skills, experience, and confidence 
you ni-ed to sit for die A-t- exam and take 
! of die booming opportuniUes in 
\ice. Just diink — everyone 
^ter is a potendal client! 

lEE CATALOG! 
121-4634, Ext. 2771 

our Home Page at 
p://www.mhcec.com 



ATALOG! 
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J Mastering Microsofi Office 
J NTW! Inu-oduction to PCs 
and the Iniemet 



Name 



Street 



(No PO. Bat ni/nMn pImm) 



City 

A Dtnsion of The McGraw HiU ( ompjmts 



State Zip 
Accredited Member. Distance 
Educatxm and Training Council 



0101-1097 



for career courses approved under Q.I Bill. □ check lor details 




iterial 



Mjjof wteign fw 
nivtsin SUV 
Counetic upditn, 
inciustd Vi power 

HanlKt Mduip ExtemtMl cib nodd 
joins lineup 



MAZDA 



New Vt version of 
ginesupercif 



no 

USedMi 



X200 



U8 sedin debuts 
with 290-hp «-VJ 
engine fioai Xn 



Hew entry-level r«»r- 
drive sedin; V( ind Vt 
engine options 



Wiwgltr 



i-iom model lused 
on Oitar concept 
vehide 



Uf 



WUmU 



NX-Sltlati 



SUV 



Styling updMcs due 

Nijor itdetigii due for 
midsiie sedui; NX-i 
sport coupe discontinued 



Extensiw redesign, 
modest power increise: 
conventionil headlights 



New Fonj Escort-tused 
reptjcernent due mid-2000 



ftissible replKement 
model biscd on new 
Ford Mondeo 
Possible coupe version 



Redesign scheduled.' 
future iffy for 
leir-drive minivin 
AU-new mini-SUV 
bised on 626 pUtibiB 



Mew is 

For! p»- 

U»adB 



Hew ChcrolKC 



band OmiiIot 24S-hp S.Miter VI 

idded to engine options 



Najor ledeiign due 



l-SwtMncinp Ford bnger-hised 
compKttnict 

IWERCEOES-tflllZ 



Kit's msion of 
disconbnued Ford Aspire 
subconpact expected 



SipMi 
Otdts 

Spoitag* 



Freshened styling for 
Korean compact 



2-door convertible 
added to SUV lineup 



New V6-powered 
midsia sedan expected 

in U.S. 



jAIIIIBORCHIIt^ 



C-Clau 



E-Oass 



SI-Om 



H-Oati 



IMaMo 



600-hp V12 super 
Diablo 



Styling updates, new CU convertible 
V6 engine; CU coupe 
between C and E lines 

Station wagon planned 
for E-Oass; 3S0-hp 
AMG sport edition 

Redesigned flagship 
sedan line due with 
sportier styling 



Aa-new U.S.-built VS-powered Ml-420 
midsin SUV full-time joins lineup 
4W0. V6 engine 



Major redesign for 
senior roadsters; ne 
V6, VI engines 



LAMP.RQVEg 

- - - -- - -J" 



MERCURY 



Dbnvery 



040 



Mild iidesign 
Upgrade to IMW i.O- 
liter Vt engines likely 

Possible U.S. intra 
for ne* Fitelander, 
campact-si» SUV 



ESJOO 
tS300/MO 
LS400 
SC 300/400 
«300 
U4S0 



New 225-hp V6 with 
continuously variable 
valve timing 



AU-new sport sedans; 
300-hp Wn VI engine 
powers new GS4O0 
New 210-hp VI with 
continuously variable 
valve timing 

New vanaMe valve 
timing VI engine for 
SCWO 



Interim cosmetic 
updates 



Major redesign due 
for model-year 2000 



Major redesign due: 
expanded sin. new 
WriV6 

AU-new Camry-based 
AWO SUV; 22S-hp 
WriV6 engine 

U 470 replaces 
U 450; 4.7-liter VI 
nptaces inline six 



tWof 
tdM|N 



V12 

possibly 



Tracer 



Mysli^iM 
SaMt 



VKbtir 



Moantatneef 



AU-new model 
dut based on new 
Escort piatAxn 



freshened front end. 
drivetiain updates 

Refinements, cosmetic 
updates 

Rear-drive model 
disconbnued 



4.0-liter SOHC V6 
becomes standard 
engine; VI optional 



Front-drive nplacenent 
uses Fonj Mondeo/ 
Contour platform 

Major redesign includes 
fixirth door option 



rMlTSUBISHt' 



X200 

CunlliitiiUI 

Toam Car 

MarkVm 
Navigator 

LOTUS 



Cosmetic and detail 
updates 

AU-new shcetmetal 
engineering updates, 
impreved handling 

fort Expedition-based 
luxury SUV debuts 
as early 'M 



Hew smaU Lincoln 
shares rear-drive platform 
with Jaguar X200 

Possible all-new 
replacement based on 
Taurus/Sable platform 



Mart 

OlaiMrtt 
EcUps* 

3000 er 

Hinfvan 
Nenten 



Minor cosmetic updates 
Extensive redesign; 
long-awaited V( engine 
opdiM added 



Major redesign due 



m 

leinr-^ 

-due 

2DE 



Modest cosmetic 
hwhening for IMt 



Cosmetic updates 
Redesign due; possible 
delays until 2001 
New front -drive minivan 
due fv model-year 2000 
New 24;-lip direct- 
injection V6 



AMna 



Naxlaa 



Modest exterior 
redesign, extensive 
stnictural upgrades 



Extensile redesign, 
all-new interior and 
exterior 



Major redesign due: 
Maxima returns to 
sporty tradition 
Major redesign for 
Sentra-based sport 
coupes 



X 

hde^ 



24m 



Unlikely for 1991 



flise 



2'seat roadster could 
join U.S. lineup 



Possible aU-new rear- 
drive repUcenient 
could levive MOQ 
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Popular 
Science 



TECHNOLOGY I PDATl 




Advertinf menl 



'My TV reception is so clear, you'd think 
I had a 50-foot antenna on my roof!" 

Emerson's ingenious new antennas are hard to spot, easy to insSU and 
provide clear, powerful reception of broadcast signals... without rahji^ears. 




Replace your unsightly 
'rabbit ears" today' 



I'm amazed at the 
way technology 
has unproved tele- 
vision. Develop- 
ments in electronic 
circuitry have re- 
sulted in TV sets 
that have sharper 
pictures, brilliant 
colors and clearer 
sound. From the 
smallest portables 
to wide-screen 



home theater systems, televisions continue to 
work better and better as optical innovations 
are introduced. Unfortunately, a television's 
picture is only as good as the broadcast it's 
receiving, and even the world's best televi- 
sions cannot make up for a weak or distorted 
signal. Antenna technology has not kept pace 
with television design, and the rabbit ears 
from the 1950's are not far removed from 
what's available today. Well, there's finally 
been a quantum leap in the design of antennas, 
and it's the result of two patented components 
developed by scientists. These improvements 
are the secret behind Emerson's revolutionary 
new antennas. 

Picture impsrfect. Cable subscription 
solves the problem of getting the signal to your 
television, but storms and other factors can 
result in cable outages. If you prefer not to pay 
the rising monthly fees for cable or live in an 
area where it's not available, your picture is like- 
ly to be weak, undefined and distorted. 

One way to improve your reception would be 
to mount a large antenna on your roof. 
Unfortunately, most roof antennas 
are not particularly pleasing to 
the eye and n\ay even be 
prohibited in the area 
where you live. Rabbit 
ear antennas don't im- 
prove your picture to 
any great degree and 
make your room look 
like something from an 
earlier decade. Most 
antennas need to be aimed 
at the source of the broadcast 
and require turning mecha- 
nisms to pick up the signal clearly. 

Whether you live miles out in the country or 
in a concrete building next door to a broadcast 
tower, bad reception can rob you of the defini- 
tion and color you were intended to see. The 
Optima antenna gives you the signal-grabbing 



■ fit 

■ 




power of a large antenna in an inconspicuous, 
low-profile size. 

StMKh antenna. In the past, creating an 
antenna with optimal reception meant mak- 
ing it big, with a 
large amount of sur- 
face area. This result- 
ed in products that 
were large and un- 
sightly or small and 
ineffective. Either 
way, the aesthetic 
look of your room or 
house suffered. Re- 
search and develop>- 
ment tended to focus 
on the television, not 
on signal recep- 
tion... until now. 

Recently, a bril- 
liant scientist in 
Colorado developed 
an antenna that 
would maximize re- 
ception without being 
overly conspicuous. 
Emerson, a leader in 
electronic technology, has now made this 
innovation available to the public. 

At a lab in Colorado, they developed two 
patented design improvements that made the 
Optima antenna possible. First, they created a 
flexible circuit board with a serpentine anten- 
na, resulting in a large surface area confined to 
a small space. Second, they developed a tech- 
nique that converts the copper shielding on 
the attached cable to an additional signal 
receiver that results in an antenna almost 
10 feet long. This greatly enhances the 
antenna's reception power and 





Your neighbors won t 
know li s there unless 
you tell them 



Attention mini-dish 

are. If you own a mini-dish 
satellite system, you are aware 
of the off-air issue and are 
probably wondering how you 
can pick up local broadcasts. 
After all, what good arc hun- 
dreds of chaimels if you can't find 
out who won the local dty council 
race? The Dishmate"" harnesses the 
same technological innovations as the 
Optima TV antenna to give you a powerful 
omnidirectional antenna that is virtually 
invisible. It is compatible with a variety of 
systems and is easy to install. 



allows you to tune the anteima by simply 
moving the cable! The handmade assembly is 
encased in aircraft-grade plastic and high-den- 
sity foam. The weather-resistant cover is a 
neutral white and can be painted to match the 
color of the house or room. Plus, the omnidi- 
rectional design allows you to mount the unit 
anywhere you please. The Optima's universal 
design makes it adaptable to any component, 
and installation is a snap. Simply mount the 
antenna on a wall inside or outside the house, 
connect the cable and fasten it in place. Then 
sit back, relax and enjoy the clearest picture 
you can get from your television. 
Qet the picture...risk>free. Call now to 
order the Optima Indoor/Outdoor TV 
Anteima or the Dishmate^", the small anten- 
nas that get big reception. They both come 
with a 90-day manufacturer's limited warran- 
ty and Comtrad's exclusive risk-free home 
trial. Try them, and if you're not completely 
satisfied, return them within 90 days for a full 
"No Questions Asked" refund. 

Indoor/Outdoor Antenna $69.95 $8 S&H 

DIshmate™ UHFA/HF Antenna . $69.95 $8 s«h 

77m OlsAnwt*™ Anfnm wm ixtv* wilfi 18' (tsnas Irom RCA. 
Toshiba. PmScan. QE, Eumtal. UniOon. and Hughm DSS™ 
S*l»«it» sysMms. 

Please mention promotional code 2832-11480. 
For fastest service, call toll-free 24 hours day 

800-992-2966 
E 

To order by maii. send check or money order for the total 
amount tncludtng S&H. To charge it to your credit card, en- 
close your account number and expiration date 

Virginia midenta onJy — pleaat include 4.5% sales tax. 

comtrad 

induatries 

2820 Waterford Lake Dr.. Suite 102 
Midlolhian, Viroima 23113 




Cl 



Model 1998 1999 



1999 2000 2001 



QMit 



Frsnt1«r SUV 



MkflMtar 



nduip 



Mesr^n due oitli 
fourth ioa option, i 
V6 engine 

New ptckup-biseil 
mini-SUV expected 



Missjn's compjct truck 3.3-liter V6 enjine 
gets a ume (Frontier) option due in nii(j-I9M 
to go »ith new design 



Fonster Ne» AWD small 

SUV based on 
Sdlxompact Impre^i 



hwertrain updates 
expected 



New design 
due 



PUZUKI 



Adiien 

CirtUu 
IntrigiM 



Eighty E1«M/ 

LSS 

Auren 

SUhoucttt 

limidi 



New Aiero due as 
Adiieva replacement 
mid-'M 

All-new Northstar V»- 
based DOHC 24-valve V6 
replaces 3«00 V6 



Major redesign due 

Interim fresliening 



Swift 

Estfcn 
SIMkk 

TOYOTA 



Redesign due. based 
on GM's Opel Cofsa 
platform 



New station wagon 
model expands lineup 



Major redesign lor 
small SUV; V6 engine 
option expected 



Minor fresliening 



Cosmetic updates, 
drivetrain revisions 



Nton 
Incti 

Pimrier 

Vtyittr 

PONTIAC 



2in; 

Rear drive 
possible 



.Mini-SUV 
considered 



Facelift new V6 
engine option 
Improved hot rod S.Miter V8 engine 
rttrocar reintroduced rumored 

Interim freshening 



Smflrt 
Grand An 



Grand Wx 
BonnfvUlt 



Interim facelift expected 
Redesigned Grand Am 
due for fall introduction 



Cosmetic updates. 
300-hp LS-1 V8 



Trans Sport 

PORSCHES 



All-new design on 
Aurora platform; new 
DOHC V6 engine 
32S-hp Ram Air 
WS6 Trans Am 

Interim freshening 



Minor redesign due 



All-new Firebird; 
independent rear 

suspension 



Tenel 

Conllj 

Cmify 
Avitoii 
Pasco 

Celka 

Supra 
Siciu 

RAV4 

^Runner 
land Cruiser 

Tkoou Pkkup 
nOO Pickup 



All-new platform, 
redesigned body, new 
aluminum 4-cylinder engine 

New Camry-based 



Modest facetift 
powertrain upgrades 



All-new Camry-based 
V6-po»ered minivan 
replaces Previa 
Facelift due for '98 



Solara coupe planned 



Major redesign due, 
aimed at entry-level 
buyers 



Power increase from 

♦-cylinder engine 

Stretched wheelbase, 
redesigned exterior, 
increased power 
Improved Vi engine 
expected 

Major redesign, new 
V6 and V8 engines 



All- new Tercel due; 
possibly not in 
the United States 
Possible gasoline/ 
electric hybrid for 
fleet evaluations 
Camry-based Solara 
convertible 



Major redesign due: 
possibly not in the 
United States 



Cosmetic, powertrain 
updates expected 



m 

fadesigi 
due 



m 

New 

depg- 



New design 



Redesign due mid-2000 
as 2001 model 



Boxstcr 



911 



42«-hp 911 Turbos 
naria end of 32-ycar 
heritage 



280-hp 3.0-liter flat-six 
engine option planned 
All-new 996 replaces 
911; 296 hp 3.«-liter 
liquid-cooled flat-six 



450-hp turbocharged 
AWD model rounds 
out 5-model range 



r Dawn/ 
I Silver Spur 

SAAB 



Beetle Front-drive Golf-based ISO-hp 1.8-liter Audi V6 

Beetle looblike joins powertrain 
option list 

Cdf Redesigned Golf New Golf expected Corrode replacement 

debuts in U.S. considered 

MU All-new Golf-based 

Jetta sedan 

Passat All-new Audi A4-based Station wagon model 

midsize sedan debuts, joins lineup; Syncro 
2 new engines AWD available 



m 

VIO 

war 



900 
9000 



New sport coupe 
based on convertible 



New Opel Vectra- 
based 9-S sedan 
repUces 9000 series 



SATURN 



SL Sedan/ 
Wagon 
SC Coupe 



EVl 



Innovate 



Major redesign due 
on ne* platform 
New coupe follows 
redesigned sedan and 
wagon as 2001 model 



Mariieting expands 
to Washington, D.C., 
for EVl electric 



Midsia sedan planned 
with Opel chassis 




SUBARff 



Imprtza 



LigKy 



Limited edition hot-rod 
2.S RS coupe joins 
lineup 



Redesign 
due 



VW revives the Beetle in midyear '98. 

VOLVO 



Outtack-style sport- 
utility sedan edition 
due mid-'98 



Major redesign due 



70-Scries ;0-Senes replaces 240-hp C70 sport C- 70 convertible model 

8S0; AWD turbo coupe available expected 
wagon added spring '98 



inn 



'opuliir 



'.erial 



LeSabre. 
The family's safely home... 




Out there, you rely on things like the safety 
of LeSabre's dual Next Generation Air Bags* You rely on 
the performance of its anti-lock brakes. And your family 
relies on you. For more reasons why you and your 
family can rely on LeSabre, visit our Web site at 
www.lesabre.buick.com or call 1-800-4A-BU1CK. 

LeSabre ''>^Buick ^ 

Peace of Mind 






300 lbs. of pressure and 224 mph winds couldn't 
break this door down. Better not lose your keys. 

We don't test our doors at Stanley We punish them with wind, with water, with very large metal objects And when we're done, we punish 
them some more If we sound like violent lolb, please forgive us Vfe're not In fad. we love flowers, birds and other living things But to mak 
a better door, you have to be tough That's why everything we make at Stanley is specifically designed to stay around Like until the next mi 
lennium Whether it s a mirror door that doesn't come otf its track or a fiberglass hammer that doesn't break on mis hits, the same will ahurays 




letrue After all we've been around tor more than 150 years So. we definitely know a thing or two about longevity MpifwidatkiafinfU, 

http://m/W.SiOn}^WOris.COm copyrighted material 



SPECIAL ADVERTISING SECTION 




outdoor f9kl\ hom^ impro^^feiriflents. 



^^'s\'-Jaj\^, 

In^'V-*--^ 





For dependable resud 
it pays to use pro tooli 
like Milwaukee's Powa 
Plus Driver/Drill arxl 
Stanley Contractor 
Grade tape measure. 



It pays to use tools made to high standards. 



Whenever you build, whether it's with 
lightweight materials or construction- 
grade framing lumber, it pays to choose 
and use tools that are up to the task. 
Even small jobs like our fence-building 
project require gear that's built to take 
some punishment. Holes have to be dug 
for the posts, nails have to be pounded 
home, tough pressure-treated wood has 
to be cut. A jobsite is no place for light- 
weight, bargain-basement equipment. 
Professionals and tradesmen know this, 
and usually pay a premium for the quali- 
ty tools they use day in and day out. 

If you expect to need your tools more 
than once — and it's a sure bet that if 
you own a home, you will — it's always a 
good idea to choose the best that you 
can afford. For instance, a retractable 
tape measure which can be found in 
everyone's tool box or kitchen drawer 
can be purchased anywhere, and there 
are lots of cheap products that do the 
same job. So why go out of your way 
to buy a better one? Because you can 
depend on a better tool to last longer 
and perform consistently 

Better tools usually come with improved 
features, as well. The Stanley 25-foot 
Contractor Grade tape measure we used 
on this and other jobs has a "Maximum 
Steel" blade that's up to 25 percent 
thicker than other brand blades, which 
allows you to horizontally extend the 

I L H R I 



Even ordinary, everyday tools have 
improved greatly in recent years 
due to new and better materials, 
longer-lasting batteries and comput- 
er-aided design. Some tool makers 
have also discovered that consumers 
today know and want higher 
quality products. 




The ultra-thin kerf 5 1/2-in. blade 
on the new Craftsman Industrial 
1 8-Volt Trim Saw maximizes battery 
power for longer run-time and 
more cuts. 



tape up to 9 feet— a feat that takes on 
critical importance when you work 
alone. Our fence posts are spaced 8-ft. 
on-center, and the Stanley tape allowed 
us to measure off the distance without 
having a helper stand by on the oppo- 
site end. 

You don't have to be a contractor or 
tradesman to appreciate the value of 
another tool we used for the first time 
on this jot) — a RoboLaser "laser pointing 
system." Anyone who has watched a 
construction crew recently has probably 
seen them using laser beacons — expen- 
sive, highly-accurate devices that project 
a ruby-red beam of light and make quick 
work of leveling forms and materials 
over great distances. The complexity 
and high cost of these devices has put 
their usefulness out of reach of most 
non-professionals until now. Rok)oLaser 
is a breakthrough product that has a 
uniquely simple operating system, 
and is available at a cost that makes it 
practical for anyone with a need for 
this kind of tool. 

One of the most time-consuming 
aspects of constmction work, especially 
when working outdoors on uneven 
ground, is the initial layout of the job- 
site. For a project like ours, this typically 
entails setting up a tripod-mounted 
builder's level, pounding in stakes and 
constructing temporary batter boards, 

cominuea on page i uy 
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POWER to 




The Coleman Powermale 1000 Generator ft Battery Booster. 

850 Watts of Power, Only 22 lbs. 





3.5-HP, 
VARIABLE-SPEED ROUTER 




4-POSITION, 1/2-HP 
ORBITAL-ACTION SAW 



I 



7.5-AMP, 
1-HP IMPACT WRENCH 




CRAETSMAN 5-AMP, 5" 
RANDOM-ORBIT SANDER 





INTRODUCING 18 VOLTS OF PURE ADRENALINE. 

HANG ON TIGHT. 

This is the drill that will give you a boost. Check out the new 18-volt cordless 
from Craftsman. Our most powerful cordless ever. Capable of driving through 
brick and concrete. Fully equipped with 345 lbs. per inch of torque, a two-speed 
gearbox, a 24-position clutch, 1400 RPMs and two rechargeable batteries. It's 
a drill you're gonna want to hold on to. And it's available only from Sears. 



CRRFTSMHN 



Makes Anything Possible 



www.sears.com/craftsman 



J 



Smart new products let you work faster 



LASER B-EVEUNG MADE AETORDABLE 

SUPER ACCURACY & AN AMAZING SET OF FEATURES - ONLY $299.95! 



RoboLAS6r™ is the exciting new laser pt)inting system 
that will revolutionize leveling and layout work on tho 
jobsite. RoboLaser is a remote controlled, wireless, rotar\ 
(motor driven), self-leveling system that gives the accuracy ot ' 
$2,000 laser beacon systems for only $299.95. 

It's Self-Leveling! RoboLaser requires no time consuming 
level adjustments. There are no leveling screws and no trifxxl 
is required {tripod mounts are built in). Place RoboLaser on 
any surface and the patented self-leveling mechanism does 
the rest. RoboLaser is accurate to ±1 /8" over 100 feet! 

Automatic Out of Level Sensing! RoboLasi-r h.is a built ; 
level sensor. If the unit is bumped or disturbed after initi.i 
setup and goes out of level, the laser will begin blinking. 

Effective At Distances Over 100 Feet! Unlike other laser 
pointing systems, RoboLaser utilizes only the best laser di(>iit' 
componentry and its patented laser projection circuitr\- 
maintains a super bright dot over distances of greater th.iii 
100 feet. This dot can easily be seen anywhere on the jobsite, 
indoors or outdoors. 

The First Remote Controlled Laser Pointing System 

The key to RoboLaser s e.isr ol use is the remote controlled 
hand unit. This feature lets you aim the dot by remoteU 
rotating the precision step motor that drives Robt)Laser while 
vou stand next to the target In |ust minutes, using RoboLaser 
& a chalk snap-lme, interior carpenters can layout an entire 
room with perfectly level reference lines tin counlertops, 
window installations, and trim work. RoboLaser is alst) ideal 
for masons in setting forms for foundations, laving tiles, & 
building up cinder blocks. Franiers will tind that the time 
tliey '-.i\e in leveling out he.iders and riJge bejiii'. p,i\ lor 
to a jobsite without Rot)oLaser again. Call & order RoboLaser 



^ 

(no detector needed 
for outdoor visibility) 



On/Off 
Indicator Lamp 



Ifull 



360° Rotation 




Remote Control [ 

Rotates RoboLaser 
to Point the Beam 
Where You Need It - , 
From Up To 100' Away! 



0 Roiiic jp , 
in Either Oir 



1-$00-984-0404 

Call Today & Order 
$299.95 




(plus s/h, tax in CA) 
Toob • 555 Bryant St . #355 • Palo Alto. CA 94301 - ef 
KiihiiL.iser ui ,i tl.iv rkinibers ■setting gr.uies lor drainage lines will nevef| 
today! FREE CARRYING CASE included for a limited time only. PSlOf 



SPECIAL ADVERTISING SECTION 

A Powennate 1000 provides electrical 
power for tools or jump-starting batteries. 
' Ace Brand tools and pump sprayer made 
1 fence building — and applying Thompson's 
fence Care — an easy project. 




n d easier 



and stretching a line with a bubble level 
attached — just to get started. With a 
RoboLaser, none of that is necessary. The 
unit is self-leveling, so setup is a snap. 
Because RoboLaser comes with a wireless 
remote-control, it allows you to stand next 
to your work target and aim the laser beam 
from up to 1 50 feet away. The beam 
projected by this unit is accurate to within 
l/8th of an inch at distances over 100 feet. 
We used it first to layout the post holes, 
and later to align the posts and level off the 
board tops. For any work that requires layout 
and leveling a RoboLaser can add precision 
and eliminate frustration. 

Professional-grade tools come in handy 
on home-improvement projects in other 
ways. Ever since the "cordless revolution" 
began, the most capable battery-powered 
tools were those made for professional use. 
Tradesmen who make their living with this 
equipment demand tools that meet high 
standards. Portability is a major requirement, 
especially v^rtien working in difficult areas like 
on a roof or scaffolding where an electrical 
cord not only can be a hindrance to move- 
ment, but a dangerous obstacle as well. 
Cord-free also means freedom of movement, 
with lighter equipment to carry and operate. 
And although early battery tools suffered 
from low power, long recharge times and 
limited battery life, today's best cordless 
tools show no such weaknesses. 

One tool we depended on throughout our 
project was a Milwaukee 14.4-Volt Power- 
Plus 1/2-inch Driver/Drill. We found it almost 

continjeij on page 1 1 2 



Dynamic Duo. 



All you need is Milwaukee's New Super Sawzall* with Quik-Lok* 



blade clamp and Quik-Lok* cord, coupled with a 1/2 "Magnum* 



Drill with Quik-Lok cord and removable brush cartridge system. 



Exclusively from Milwaukee. . . for just about 



any heavy-duty job. Call 1-800-729-3878, 



when nothing but 



heavy-duty will do 




MILWAUKEE ELECTOIC TOOL CORPORATION • AN ATLAS COPCO COMPANY 
WWW. MIL-ELECTHIC-TOOL. COM 
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Coordinating a 3 year old 
can be a challenge. 




Your house, on the other hand, 
doesn't have to be. 



FonFold Insulation 
Our special fan-fold design is itsed 
to cm>er existing siding. It provides a 
smooth surface for easier instalkuion 
of new siding while increasing 
energy efficiency. 




Vinyl Siding 

The attractive color of our tnnyl 
siding goes all the way through, 
so its beauty caiit fade, chip or 
peel atuay. 




Windows & Patio Doors 

Tlw appeal of Owens Coming windows 
and patio doors goes beyond their good 
looks. Tbugh, vinyl construction means 
they won't chip, peel, rot or corrode. Our 
operable windows either till in, swing 
out or lift out for easy cleayiing access 
from inside. 




Roofing 

Your roof can represent up to 50% of 
your home's exterior Owens Coming 
offers many different lines of 
eye-catching, durable shingles as 
part of our Roofing System. 




Of course the colors must match. And the styles. But everything has to be 
put on right. Not to mention making sure it's all appropriate for the weather. 

Isnt it remarkable how similar coordinating a kid and coordinating the 
exterior of your home can be? Just like a parent thinks of everything for the 
s, the Owens Coming Exterior System covers all the bases for your home's exterior. 
Our windows, siding, and shingles not only work well together, they're designed to 
ok good, too. And they'll stay that way with a minimum of care, so you can spend your 
ne doing things you'd rather do. Your contractor or dealer will be glad to show you 
[how well our Exterior System products will work together. 

For details on the Owens Coming Exterior System, or for the dealer nearest you, just 

call 1-800-GETPINK or visit our web site at hffp://www.owen$corning.com 



. nilatxlity in your area may vary 

cokx PINK IS a ragistarsd trademark ol Owens Coming 
^L'21M2.fCIO Comngne 1997 Owens Coming 



After oil, tliere's a system 
to these things'." 
Your house is a series qf systems. 
At Owens Coming, we want to help 
you understand how those systems 
work and how to make them work 
better For free iriformation or advice, 
aia1-800-GET-PINK 



a. 



b. 
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a. Roofing System - Protects 
your home from On: damaging effects 
of wind, rain, snow and sun. 

b. Exterior System - H^psthe 
outside of a house endure the elements 
beauttfully in trouble-free fashion 

c. Insulating System - Helps 
keep you warnt in the winter and cool 
in the summer. 

d. Sound Control System - 

Manages the Jk/w and ivlunie of sound 
Lets you customize it 



I Owens 

CORNING 



SYSTEM THINKING 

for the Home' 



:ed material 




Portability is one benefit of cordless toob. 
Our Craftsman Industrial 1 8-Volt Trim Saw 
and Skil Flexi-Charge Finishing Tool also 
offer convenient size and weight, yet they 
deliver full-featured performance. 

Better tools are generally stronger and 
more powerful, but they can also be 
smaller and well-designed to work in 
difficult-to-reach places where bigger, 
clumsier tools can't go. 



Cordless tools deliver plug-in performanc 




impossible to wear down the battery, 
even after long days of hard work. With 
its quick one-hour recharge time, this 
wouldn't be a problem on any jobsite. 
And with two variable-speed ranges 
and up to 280 inch/pounds of torque, 
this tool didn't find a screw or bolt it 
couldn't tum. Other quality features 
included a soft-grip handle pad that 
reduces vibration, a well-balanced 
ergonomic design and a unique battery 
pack that can be turned around to 
change the balance or improve clear- 
ance in a tight spot. 

Of course, not everything powered 
runs on batteries, and even battery- 
charging systems need to plug into a 
power source. For just these reasons, 
another much-used item in our tool 
kit — on the job, on our boat, on vaca- 
tion, and just about anywhere we go 
now— is our Coleman Powermate 1 000 
portable generator and battery booster. 
The convenience and usefulness of this 
compact, gasoline-powered unit is 
nothing short of amazing. Unlike typical 
generators, even small ones, which are 
big and bulky and weigh as much or 
more than one person can lift, the 
Powermate 1 000 weighs only 22 lbs, 
is about the size of an ordinary bread- 
box, and can be carried in one hand. 
But like many generators twice its size 



and cost, the Powermate 1 000 can 
produce a continuous 850 watts of 
AC power, enough to run small electrical 
appliances, power tools or emergency 
lighting. 

This unit also is equipped with specially- 
designed jumper cables that can jump- 




The twin batteries in this Skil 
Finishing Tool can be used to power 
other tools in the Flexi-Charge 
System. This makes it easy to carry 
several tools to the job, and only one 
charger is needed. 
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start a car or boat battery in seconds — 
a very useful feature when you're on 
the road or far from the nearest service 
shop. Another smart feature of the 
Powermate 1 000 is that it incorporates 
an advanced microprocessor system 
that shuts down automatically when it 
detects a power overload or reverse 
polarity, protecting itself and other 
costly equipment. 

Whatever kind of home-improvement 
or repair projects you tackle around 
your house, you will always do a better 
job if you use the right tools. The "right" 
tool, of course, is not only the proper 
tool for the work at hand but also a 
well-made tool that's suited to the task. 
Although it still holds true that "a poor 
workman blames his tools," it's also true 
that a quality tool can help you to do 
better work, while a cheaply made tool 
can contribute to mistakes, damage 
the costly materials you're working with, 
and even cause injury. 

One way to know that you're getting 
quality in tools is to choose the more 
expensive professional-grade tools. 
Another way is to buy from a source 
that backs its products with a solid, 
lifetime guarantee. Ace Brand hand tools 
offer an alternative that gives you the 
best of both. Not only are all Ace Brand 
continued on page 1 1 <» 
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When yo 

want tools 
that'll last a 

lifetime, 



• - 1, 
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trust the 
folks in the 

red vest. 

If you want tools that are built to last, 
head to your local Ace Hardware dealer. 
Because they offer an entire line of 
Ace Brand hand tools, from screwdrivers and 
socket sets to hammers and wrenches. 
Each with a full lifetime warranty. 

Ace Is the Place on the Net Q www acehardware com 




Steve 

Camnel Ace Hardware 




Proud Sponsor of 
raw VThuOU 

iHoiise 



Cl 
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Whenever you apply finish to a softwood 
like this pine bench, first apply a coat of 
Minwax Wood Conditioner to slow the 
absorption of the stain. 



For a fast, one-step finish and topcoat, we 
used Minwax Polyshades, which has stain 
and polyurethane blended together. Nine 
colors are available. 



Brand-names you trust deliver consistent results. 



tools and products certified by indepen- 
dent testing to be as good as — or better 
than— the leading national brands, 
but they also come with both a buyer- 
satisfaction guarantee and a full lifetime 
warranty. You can be assured of getting 
superior quality and craftsmanship, 
as well as exceptional value because 
Ace Brand products are priced well 
below competing national brands. 

There was a time when home owners 
thought outdoor wood decks didn't 
require any care, because the woods 
they used were supposed to weather 
naturally or were chemically treated to 
resist water, rot and insect damage. 
But many owners learned the hard way 
that wood continually exposed to sun, 
rain and freeze/thaw conditions can't 
last indefinitely and look its best without 
ongoing preservative treatment. 

The deteriorating effect of the elements 
are plain to see on the existing privacy 
fence in our yard, so when we decided 
to extend the fence along our property 
line, we used new Thompson's Fence 
Care products on both the new and old 
sections. This two-step product includes 
a Fence Wash that cleans away dirt, 
mildew, algae and airborne pollutants 
without bleach, and prepares the wood 
for treatment. The second step is 



Our sunroom bench was a fun 

project with great results. Building 
kit furniture is the kind of home- 
improvement project anyone can 
do. Kits are available in many stores 
and catalogs, and nrMSst require 
some surface preparation, finishing 
and assembly. 




You can't blame the tools if you 
do a poor job, but quality tools will 
help you do better work. All Ace 
Brand hand tools are satisfaction 
guaranteed with a lifetime warranty. 



Thompson's Water Seal Fence Finish, 
which includes a protective waterproof- 
ing with a cedartone finish that blocks 
graying from the elements on both new 
and refinished wood. Both products can 
be applied using an inexpensive, easy-to- 
use pump sprayer, so that even a long 
stretch of fence like ours can be treated 
and finished in a day. 

As we said eariier, worthing outdoors 
can be difficult under the best of 
circumstances, but life has gotten much 
easier around construction sites since the 
introduction of cordless tools. Nowhere 
is this more evident than in the use of 
battery-powered saws. Five years ago, 
even the experts doubted that cordless 
saws could ever compete with corded 
tools in terms of raw torque output and 
run time. One major pnsblem existed 
that seemed to forever limit their abili- 
ty — batteries just weren't available that 
could store and deliver the continuous 
power needed to push a Made through 
thick dimensional lumber. 

Well, that's not tme anymore. A new 
standard was recently introduced that 
all saws — cordless or otherwise — will 
now have to compete against in terms 
of power and ability: the Sears 
Craftsman Industrial 18-Volt Trim Saw. 
Many owners will agree that it nfiay be a 
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Elmer's 
makes the perfect 
something 
for practically 
everything. 



No matter where in your house you look, whether it's 
something you want to do or something you need to fix, 
Elmer's* has the answer. From glues to wood fillers, caulks 
to contact cements, Elmer's is the one name you need to 
know to get the job done right. And get it right the first 
time. So for your next project or repair, trust Elmer's 
and you'll get perfect results every time. 



□mer's. Trust the name you know. 




ELMERS 



O Elmets Products, Inc.. 1997 



SPECIAL ADVERTISING SECTION 

Mot all measuring tapes measure up to 
Itanley's Contractor Grade 25-ft. tape, 
ts wide "Maximum Steel" blade extends 
jnsupported to 9 feet. 




misnomer to call this tool a trim saw, 
because it is capable of much more than 
the lightweight finish work that the 
name implies. At 4,000 rpm, its 5 1 12- 
inch, ultra-thin kerf blade can cut clean 
through 1 30 standard 2x4s, or 1 35 
feet of 1 /2-inch plywood, on a single 
charge. And because the saw comes 
with two heavy-duty 2.0 amp-hour 
battery packs and a one-hour "smart" 
charger, it's hard to reach the limit of 
its power supply. 

Not all fall home-improvement 
projects are outdoors. On our job 
list this year are building and refinishing 
a bench for the sunroom, and adding 
another layer of attic insulation to 
increase our home's energy efficiency 
and reduce our energy costs. 

Building furniture from a kit is a fast 
easy way to add to your home's 
furnishings. But our pine storage bench 
required considerable sanding and 
surface preparation before we could 
add the finish stain and topcoat. The 
best way we found to do this job was 
with a Skil Flexi-Charge Finishing Tool. 
Unlike typical plug-in powered sanders. 




this handy cordless tool is slim and 
lightweight, which enables it to reach 
into narrow spaces to sand surface 
details and intricate shapes. And because 
its sanding pads are attached with hook 
and loop backing, they are quickly and 
easily replaced. The 7.2-volt Model 2425 
Finishing Tool has a direct drive for maxi- 
mum energy efficiency, and it operates 
with orbital action at two speeds — 6,000 
orbits per minute for coarse sanding, or 
1 2,000 orbits per minute for fine finish- 
ing. It comes with a 3-hour charger and 
two batteries that are interchangeable 
with other tools in the Skil Flexi-Charge 
System, which includes cordless screw- 
drivers, drill/drivers and flashlights. 

Something else that helped to speed 
this project along, and gave us the 
high-quality results we wanted at the 
same time, was finishing our bench with 
Polyshades, a one-step wood stain and 
polyurethane product from Minwax. 

continued on page 1 1 6 



AMERICAN 
Originals 

SWEEPSTAKES 




GRAND PRIZE 

Win a 1997 Hariey-Davidson' Fat Boy* 



^ 2 FIRST 

r PRIZES 

Weber 
Summit 450 
Gas Grills 



OTHER PRIZES INCLUDE: 

*10 Black Leather/Flannel 
Ski Logo Varsity Jackets 

*50 Skiisaws 
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iWER J TOO ^ 

THE LEGEND KEEPS BUtLDINfi, 

To enter, look for the display at your 
nearby hardware store or home center, 
visit www.skiltools.coni, 
or fiH out the entry blank below. 



OFFICIAL RULES-NO PURCHASE NECESSARY 

1 ConvM an oirbal ertiy torn. (X on 1 plan 3-1/7 X 5' poslcariL M 
y(u nam. address, lip codt Wtphn nunto and Ihe im« "SKI 
STAKES' Eadienky nut te nailed apaiaMyloSKIlSWSPSTAK£S.PO 801 
e484.NewMilord.a06776-8«4 Enttiesfflusi be rwened by 1/7/96 
2.Gnnd(ne(1) A 1997 Hattey-Dandstm Fai Boy (Est retail value tl8.400); 
F>slPii»(2) WebefSunnl450GrHI (Bt lelail value {2 «ni. Seconl Prws 
(10): SkjlV»lyJ)M(EslreMv*jeS3S0):TMPruB(S0l SkilCucular 
Sa«(ESI leialvalueSSO) WmswIlbeselecledlnarandonidiMwigliom 
among all ertnescectned DtMifigii#beconduclBdbyCCM.«t«sedeQsiORS 
nfral Odds ol winning are dependert won Ik niiTM(Ole«iesreoeMd. All 
pnieswllbeawanedandannnaswlibenoliliedbymaii IgxesaretheTespon- 
sMtyoltcwmn Winners may tie tequired to ena* an allidNlolellgMlly 
and liabdity/publcity release «thin 14 days oi noiilitation Enhy consHulB 
pennssion lo use Mnneis names and lilmsses ioi pronoumal pupon 
wilhaiil krtat convMQtton. extpl vtcre prohiliM by law 

3 SMepsttBOpenloiesidenbaliieU S ««io are IB yean ol age. e«epl 
envloyees and IlKv l»i)l«s ol S-e Power Tool Co . Iheii wlwlesalers, di^^ 
tors. rei»lers. TIMES MIRROR theli alliliales, sutrsidares. prombni and 
adwtsing agenaes TtiisoAerisvoidirtcrMrprcinibded 

4 For a list otwnns available *r2/lV9e. send a stamped, sell-addressed 
emelopeto SNLWNCtS.cAiCCM. 470 Parti /WneSouti New Vbdi NY 10016 

Name . — — I 



I 

I Address. 

I City 

izip_ 



.state 
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SPECIAL ADVERTISING SECTION 



Some things just make life easier- 
Pink Plus Insulation's Miraflex fibers 
are Itcfi-free, and Arrow's E-Z Pull 
Twister riveter gets into places otfier 
tools can't reach. 




Save costs by doing it yoursel 



You can literally cut your work in half 
with Polyshades, b>ecause you eliminate 
having to first stain the wood and let 
it dry before you can apply the finish 
coats. The same rich Minwax stain colors 
are preblended into the polyurethane, 
so it all goes on together, and you can 
be done with all of the work the same 
day. Polyshades may be used over new 
wood, or over previously stained wood 
with no stripping required. 
For our bench, we chose a rich red 
Bombay Mahogany finish. A total of 
nine different Polyshades stain colors are 

continued on page 1 6 



There are other advantages to Owens 
Coming Pink Plus insulation besides e« 
of installation. Its soft Miraflex fibers 
compress easily, so rolls can tje bundled 
smaller and are easier carry into crampei 
crawlspaces and attics. They load easily, 
too. We couldn't fill the cavernous interia 
of this Chevy '97 Utility Van with all the 
insulation rolls we needed for our attic 
and we still had plenty of room for fence 
posts, boards and hardware. 



Phone . 



I 




'NOWEUMINATES: 
JAGGED EDGES 
SPUNTERED VENEERS. 

ilND 
SHATTERED EGOS 



THE NEW SKIL' JIGSAWS: 

• Up To 4.0 Amp Motor lor heavier jobs 

• Dynamic Vibration ReducJion for 
smoother operation 

• Vacuum Hose Port keeps ar^a clean 

• Separate Variable Speed Module 

for preset or variable speed operation 

• Ergonomtc Handle design 



The new Jigsaws from Skfl are just part 
of our new line of power tools. These 
Jigsaws have the power to handle your 
most demandiiig cuts without a hitch. 
So things look good. And that feels great 



Est 




1924 



THE LEGEND KEEPS BUILDING.' 

vvww.sl(iliool«.com 



available. Any of these finishes may 
be used on any type of wood, but on 
softwoods such as our pine bench, 
pretreating the wood with Minwax Pre- 
Stain Wood Conditioner is recommend- 
ed. Baish the Conditioner on freely, 
wait a few minutes for it to soak into 



SPECIAL ADVERTISING SECTION 

the vvocd SLirface, wipe off the excess 
and let dry, then begin brushing on 
Foiyshsdes. This step prevents soft, 
porous woods from absorbing the stain 
tco quicWy, and allows you better con- 
trol of the amount and depth of stain 
color. Most hardwoods don't require 
pre-stain treatment, but its always smart, 
to test the stain first on a scrap of wood 
or an out-of-view section before. 




ARROW T2025 brings you one of trie 
most important advances In staple 
gun technology in decades — its 
Built in STAPLE HEIGHT ADJUSTMENT 
CUtOE.' 

Ttie revolutionary guide Is easy 
to use Just lock it In position and 
your T2025 will shoot Round Crown 
Staples SAFELY over wire and cable 
up to (6mm) in diameter Reset 
the Staple Height Adiustment Guide 
to dnve Fiat Crown Staples deeper 
Arrow T2035...Tlie one staple Gun 
THAT DOES tT AUI Arrow makes 
4 different size Round crown 
Staples, and S different size Flat 
Crown staples for the new 
T2025. You wort hard for your 
money Sn?nd It wisely 
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■PPHBir FASTENER COMPANY. INC.. 271 MAYHILL STREET SAOOLE BROOK. N.J 0766S 
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MROWT702S Vmitlle RelllMt 
Tht Ou3l Purpost Stapler For Ev»nf Horn*, 
p'e 3t Mom* Centers Lumbw rjrxh, and Hardware StorM. 



« 1997 ARROW FASTENER CO . INC 



•Patent Pending 



Getting a home ready for winter i 
important seasonal task Yard furni- 
ture, bcrbecues and other summer items 
have to bo stored away shrubs need 
protection against frigid winds and 
foraging deer, vehicles have to be win- 
terized, and the list of things-to-do 
goes on and on. 

Sealing out drafts, having the furnace 
serviced, and checking that your home 
is adequately insulated are among ttie 
chores home owners should attend to 
novi/. One of the easiest ways to imprc 
a home's energy efficiency, and save < 
heating costs at the same time, is to < 
or upgrade attic insulation. As much . 
40 percent of a home's heating en« 
is lost through the attic. There is a 
solution, however— Owens Coming 
Plus Insulation featuring Miraflex fiber.^ 
Unlike the fiberglass used in other 




The curved, open louvers of the 
Rainhandler System intercept 
rainwater and melting snow and 
direct the droplets away from 
house walls. 

insulation brands, Miraflex is soft and 
virtually itch-free, and because each 
i^ completely enclosed in a smooth 
polywrap sleeve, installing it is easier 
and more comfortable. The rolls are . 
compressed to compact size so they're 
more convenient to handle and trans- 
port from the store to your attic. Pink 
Plus is available in R-25 rolls for attics 
and crawlspaces (most homes need 
R-38, which is equal to a 1 2-inch-thick 
fiberglass blanket), so upgrading your 
home to meet today's energy guidelir)es j 
can be done in one fast operation. 

One do-it-yourself job we won't have 
to do this fall— or ever again — is 
get up on a ladder or onto the house 
roof to clean out gutters and down- 
spouts clogged with leaves, ice or snow. 
Typical gutter systems are always a 



problem because everything that passes 
through them can accumulate over time 
and cause these systems to fail, particu- 
larly when temperatures fall below freez- 
ing. When this happens, rainwater and 
melting ice overflow the gutters and 
cause damage to plants, landscaping 
and house foundations below. And the 
only way to solve this problem is to 
climb up and clean out the gutters or 
disassemble the leaders and downspouts 



Installation of Ralnhandler Rain Disposal 
System can easily be managed with a drill, 
hand tools and some occasional assistance. 
The slim profile of the louvers make them 
almost invisible in front of the soffits. 



SPECIAL ADVERTISING SECTION 

to remove the blockage. 

The Rainhandler Rain Dispersal System is 
an alternative to this, however, this 
system of open louvers, installed just 
fc>elow the drip edge of a roof, intercepts 
the flow of water without blocking it 
or carrying it off to downspouts. As the 
water hits the louvers, it breaks up into 
small droplets which disperse naturally 
over a wide area away from the house 
walls. The rugged, all-aluminum 




Rainhandlers are designed for years of 
service and carry a 25-year wan-anty. 
Available in three colors, their low-profile 
design is so unobtrusive they become 
almost invisible and there is virtually 
no maintenance or cleaning needed. 

continued on pnpe f?0 





Unhnished To Finished 
In Half The Time 



1 



Now wood rinishmg is ^ ^ 
twice as fast, twice as easy 
with Minwax* Polyshades*. 
That's because Polyshades* 
combines stain and poly- 
urethane in one. Suin to 
add rich color and enhance wood's 
natural grain, and polyurelhane for 




long-lasting proteaion and a 
warm luster. 

Polyshades comes in a variety 
of colors, and can be used owr 
raw wood or even previously 
finished wood, without having 
tt) strip away the old finish. Polyshtuks. 
A beautiflil finish in a lot less time 



Stain & Polyiirethane In One 

Makes And Keeps Wood Beautiful* 
www.minwax.com 

•MinwnaiidlH>ly>hadei«rR)p9i«niuad(nurt» 'I'M? Minwax. All righa mnwl 




The most useful tools and products have many uses. 
This Arrow riveter (above) has a swiveling head to reach 
into tight places, and adapts to a wide range of rivets for 
different jobs. Our Chevy '97 Conversion Van is as rugged 
as our utility van, so it can haul and tow heavy loads when 
r.eeded, but offers a confortable ride for family 
outings or touring. ProBond Ultra Polyurethane Clue bonds 
virtually anything, straight from the bottle. 



Versatile products help wherever needed 



Most home owners have an ade- 
quate supply of hand tools for 
around-the-house chores, including a 
hammer or two, screwdrivers, adjustable 
and socket wrenches, tape measure, pli- 
ers of various sizes, levels, staple gun, 
and so forth. But there is another tool 
that can be used for a wide variety of 
repair work, and is often the only tool 
you can use for specific jobs. If you 
don't own a rivet tool, you may not real- 
ize how useful it can be. 

For example, what else quickly and 
permanently repairs metal objects like 
lawn furniture, mailboxes, heating or air 
conditioning ductwork, sheet metal 
cabinets, and garden equipment? You 
might try using nuts and bolts, or tape, 
or screws, but often as not the right way 
is to use a rivet. And now there's a new 
rivet tool with a unique, 360-degree 
swiveling head that makes it easier to 
put rivets in those tight, hard-to-get-at 
places where you need them the most. 
The Arrow E-Z Pull Twister Professional 
Model RHT300 lets you rivet in comers, 
behind eaves, between a furnace and 
wall, and around other obstructions. 
We used it in just such an place to install 
new heating ducts, and even to do a 
quick fix on our mailbox. The RHT300 
also comes with a wrench and inter- 
changeable nosepieces that allow you 
to use different-size rivets for different 



tasks. And there's a wide selection of riv- 
ets available for most jobs and materials 
such as steel, aluminum, canvas, leather 
and more. 

And there are other times when the 
only way to repair something is to 




Setting up some gluing jobs can 
be a real bother, and )ust knowing 
which adhesive to use is often 
difficult. Tough, permanent glues 
like epoxies or contact cement are 
not usually recommended for 
first-time users because they are 
the hardest to work with. There's no 
mixing required with ProBond Ultra 
Polyurethane Glue. 



glue it together. The problem is, with 
today's enormous variety of modem 
materials, it can be hard to know which 
type of adhesive to use. Now the same 
science that has furnished our lives with 
these different materials has come up 
with a one-stop solution to bond 
virtually anything and everything to 
itself or to each other. 

New ProBond Ultra Polyurethane CIlje 
is an all-purpose adhesive that is as 
versatile as it is strong. One of the 
newest products introduced in Elmer's 
ProBond line of specialty adhesives. 
Ultra Polyurethane Clue has the strength 
of an epoxy, yet is as easy to use as 
ordinary bottled glues. It requires no 
catalyst additives or messy mixing, can 
be used indoors or outdoors, sands 
easily when dry, is waterproof and may 
be stained or painted. It bonds just 
about any type of material, including 
metals, wood, ceramics, brick, stone, 
glass and most kinds of plastia. We 
used it first to repair a chip off the front 
of our brick fireplace surround, and then 
to re-adhere a section of kitchen coun- 
tertop laminate that had begun to lift. 
Before ProBond Ultra Poly-urethane 
Clue, these jobs would have required 
two different types of adhesives, and a 
much more difficult process, especially 
for the laminate repair. ■ 
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1. Of all the product brand 
rumes in the hardware and 
home improvement irtdus- 
BHAMD try, one stands above all 
others— ACE BRANDS. Over 9,000 items are 
available exclusively at ACE Hardware and ACE 
Home Center locations. Free Brochure. 

iSRPVff? AMiMMMitate* ^^^'^'^ 

IviniU'UUi I UnmilmO Powermate. 

With 1000 

watts of power. 22 lbs. and micro processor 
DC battery boost to jump start dead batteries. 
Autothrottle adjusts RPM to load, automatic 
overload protection. For more information, 
call 1-800445-1805. 



01^ 



3. New 14.4V. 1/2" 
Cordless Driver-Drill. 
Milwaukee introduces its 
new Power-Plus 1 4.4v 
Pistol Crip Driver-Drills. 
The 051 1's two speed 
ranges provide 0-1,250 RPM for general 
purpose drilling and screw driving, and 0-450 
RPM when extra torque is required to drive 
larger fasteners. 

The revolutionary Power-Plus charger will 
charge the 1 .7 amp-hour packs to deliver 
24.48 Watt-Hours of power. 
The 051 1-21 1/2" driver-drill offers a pistol 
grip handle and soft grip pad that permits a 
one-funded , in-line grip maximizing drilling 
efficierKy and reducing operator fatigue. 



4. MINWAX* 

Tips on Wood 
Finishing. Free 
30-page booklet. Time-saving tips and easy 
how-to instructions. Details on beautifying 
and protecting new wood, plus restoration 
techniques for old wood. Many wood projects 
are outlined step-by-step with over 50 
photographs plus cokjr charts. Free. 
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5. To receive additional 
information about Owens 
Coming's insulation systems 
call 1-800-CETPINK. 



6. The Gutter 
Altemative. 
Patented, better 
than gutters, 
better than no gutters. On thousands of homes. 
No clogging, cleaning, or ground erosion. 
Rugged aluminum construction with a 25 year 
warranty. Free information. 
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Ace Hardware 


www acehardware com 


Milwaukee wwwindustry.net/milwaukee 
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Minwax 


ww/w minwax com 


Owens Coming 


www owenscorning com 


Rainhandler 


www rainhandlercom 


Craftsman 


www sears com/craftsman/ 


Skil Power Tools 


www skiltools com 


Stanley Tools 


wvw stanleyworks com 
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7. The Craftsman 
Power and Hand 
Tools catalog features over 2,100 Craftsman 
tools available through the catalog by calling 
1-800-377-7414 or at any Sears or Sears 
Hardware store. 

m *■ Skil Power Tools 80 
^S^M^M^— P^9C catalog contains 

»^ photos, features and 

POWEi.» TOOLS ^nefiti Of its full line 
of power tools and accessories. For more 
information, call 1-800-301-8255. 



9. To receive a free 
"Introductory Hand 
Tool Ergonomics" 
guide from Stanley Tools and the National 
Safety Council, or Stanley's ergonomically- 
designed products brochure, 
call 1-800-648-7654. 



10. Thompson's 
Fence Care. The 
easy and economical way to clean, protect and 
beautify your fence. Thompson's Fence Wash 
and Fence Finish are concentrated products 
that will do up to 2000 square feet of fence. 
For more information, call 1-800-647-9352. 
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9. Free 

10. Free 



Please send check or money order for 
S 1 .00 for shipping and handling to: 

Allow 6-8 weeks for deltvery 
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GET RID OF YOUR GUTTERS! 

THEY CLOGi LEAK, FREEZE, RUST AND ROT. 



Replace them with the 
AfH ANDLEflR^ 
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STOP CLOGGING. 
RalnhandlaR 

needs no cleaning, 
beocaise it ccmt 
clog Its pcrtented 
louvers brecik up 
rool water into a 
spray of tiny drops 
and disperse them 
away from your 
house. 

STCX> CLEANING. 

YouH never climb a 
shaky ladder again 
to clean a gutter 
RalnhandlaR cximes 
clean with a quick 
blast trom your 
garden hose-from 
ground level. 

STOP WATER 
DAMAGE. 
RalnhandleR in vnn- 
ter. protects your 
investment by 
helping to prevent 
clogs and ice dams 
on ihe roof that 
otherwise lead to 
water rot and leaks 



RalnhandleRs are installed on homes 
nationwide They can be installed 
on yours in about 3 hours with a 
screwdiiver. RainhandleB is virtually 
invisible, liistproof and comes in 
white, brown or ncrtuial aluininum. 
For more inlormation send 
coupon to RalnhandleR or call 
1 -800-942-3004; or FAX 1 -80CW)06-2028 
or E-MAIL: Ralnhandle @ AOL.Cor 
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2710 Nortti Avenue. Bridgepon. CT 06604 
Please send me your bee irUonnotKJn kit. 
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Why do people's eyes sometimes 
appear red in photographs? 

Randall S. Tracy 
Tst@ida.net 

WHAT IS KNOWN as "red eye" is a re- 
flection of light off the retina, the tis- 
sue that collects images at the back of 
the eye and transmits them to the 
brain. Red eyes in photographs are 
often the result when the picture 



EDITED BY CECILIA WESSNER 



is taken in low lighting with a flash. 
When lighting is dim, the pupil di- 
lates to let in more light. This includes 
the bright light from the flash, which 
is reflected off the retina. Because of 
the number of blood vessels found in 
the retina, the light reflected appears 
red, giving human subjects that some- 
what possessed look. 

Many camera models from lead- 
ing manufacturers incorporate red- 
eye reduction devices that emit a 
beam of light before the flash goes 



Research by John Fredericks. 
Sharon Parmet, Noah Rothbaum, 
Bob Sillery 



off to constrict the pupil and limit 
the amount of light that's reflected 
by the retina. 

Why, when we look at an automobile 
driving forward on a television or a 
movie screen, do the wheels appear 
to be moving backward? 

Richard S. DiVincenzo 
Buffalo, N.Y. 

THE OPTICAL ILLUSION you refer 
to describes the stroboscopic effect. 
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The Microwave Oven 

MICROWAVE OVENS— marking their 30th anniversary this year — work by exciting water molecules within food. Engineer 
Percy Spencer got the idea to cook food with microwaves when he toured a Raytheon laboratory that produced magnetrons 
for military radar systems. He noticed that co-workers warmed their hands in front of the magnetrons, so he tried using the 
devices for popping popcorn. That led to a patent. The rest is culinary history. — Judith Anne 6ur)ther 



O In the magnetron, a tungsten wire 
(the cathode) \% surrounded by a se- 
ries of copper bars (the anode). When 
the tungsten wire Is heated, electrons 
are excited and flow to the copper. 

O A magnet produces a magnetic 
field, bending the electron flow. WKh 
the right voltage and magnetic Held, 
the flow resonates. A bit of copper on 
one anode bar converts the current 
Into an electromagnetic wave. 

Q An aluminum conduit, or wave 
guide, directs the microwaves toward 
the cooking chamber. 

O An aluminum fan deflects the mi- 
crowaves as they enter the cooking 
chamber. This helps prevent micro- 
waves from canceling each other out, 
which causes uneven cooking. 

O The oven chamber Is lined with 
stainless steel. When the microwaves 
enter the chamber, they bounce off the 
walls and into the food, warming it. 



Wave guide 



Magnetron 
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Bruce Jackson, a professor of film at 
the State University of New York at 
Buffalo, explains how this effect is 
created: "Film is composed of a se- 
ries of still photographs. Movement 
is created in film similarly to how 
cartoons are animated. A series of 
still photos are shown one after the 
other, creating apparent movement. 
These photos are taken at intervals 
between 24 and 60 frames per sec- 
ond, depending on the medium 
[television, film, video]. If the move- 
ment [wheels rotating] does not cor- 
respond with the frequency at 
which the photos are taken, the ap- 
pearance of the movement will be 
misrepresented." 

The speed of the film frames and 
the speed at which the wheels turn 
determine the direction in which 
the wheels appear to be moving. Film 
tapmg at 40 frames per second, for 
example, might make the wheels of 
a car appear to move backward, while 
film taping at 30 frames per second 
might make the wheels appear as if 
they're moving forward. Likewise, 
under constant film speed, the wheels 
of a car moving at 30 miles per hour 
might appear as if they're moving in 
; reverse while the wheels of a car 
: traveling at 40 miles per hour might 

• appear as if they're moving forward. 
; In each subsequent frame of the 

{ film, the wheels might be a little be- 
hind where they were in the previ- 
ous frame. This causes the wheels 
to appear as if they move backward. 

How does a mirror renect images? 

Eddie Ka\ 
AiYU@aol.corv 

I THE FIRST STEP in understanding 

I how a mirror works is learning how 

: it's made. First, a smooth piece of 

• glass IS coated on one side with a so 
I lution of ammonia silver. It's then 

' treated with a reducing agent, com- 
monly formaldehyde. The two com- 
pounds chemically react, producing 
metallic silver. The glass now ap- 
pears shiny and reflects the light 

1 
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The Future of Rtness 
From NordkTrock - Amerko's 
Rtness Leoder. 

Unlike anything you've ever expenenced, Ellipse's 
^ wide pedals move almost efforllessty in a smooth 



Run 



Siep 



Walk 



elliptical orbit that mofches your noturol stride. 
There's no jerky motorized motion. No 
complicated movements. Ellipse feels os 
natural ond eosy os walking from your fi5t 
step so you can work harder - without 
feeling worked over. Best of oil, with the 
revolutionory new Ellipse.there's virtually no 
impoct to damoge joints. 

A Great Total-Body Workout in As Little as 30 Minutes 
a Day, 4 Days a Week. 

Ordinory steppets, treadmills and exercydes oB focus primarily on yow k)wef body. Eftpse ^ you o great woking, 
njnning, stepping, dimbing, pushing, pulling workout for your upper md kjwer body. And because Ellipse provides 
excellent oerobic exercise, you'll bum cok)iies to help you k)se weight os you shape ond tone your whole body.* 

Seeing is Beifeving^Cdl 1-800-441-2371 For Your Free Video and Brochure. 





* tantx (mint aim n not uHxtnt fa mghi loss A svisiUt. 
wtxed '.ckyit. Im (ut tef n abc rtgined 



;rioria«)B >«fikl>»tl«f« PfV" IIX fnm llMi Oi»b. Wi 

Visit us at httpy/w*w.nordictracltconi 

r l«" Vifdiclbdi. Inc . 1 Oil. Cumpjny • All njhs iwwl 



iterlal 



J- 




p The 
Latest 
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Weather 
Technology 



Dan, . l: i: :■ Itie world leadei m 
atfcxdabl«. (xolessionai qual^ weather staliorK. 
rias expanded its weatlwr line to irx:tude 
tt)e ftpNMtar* ana fiMMMMtar* 
systems All statxxB track rain, temperature 
liumidity. barometer, wind speed and direction 
along witti alarms, higfts. and lows Optional 
data logger/software stores, graptis. and 
tracks data coMected by station. 



Rnally. an advanced weattier station ttiat lielps 
you manage pest control, irrigation, and crop 
development GroWeattier calculates 
evapotranspiration, growing degree-days, 
and over 70 other values 

Energy EnvlroMonltor 

Now you can evaluate and manage your 
energy needs more efficiently Energy 
EnviroMonitor tracks treating, cooling 
and wind-chill degree-days, solar 
radiation, and wind run 

Health EnwIroMonllor 

It's never been easier to monitor the weather 
conditions that lead to sunburn, skin cancer, 
or hypothermia Health EnviroMonitor 
displays heat stress, wind-chill, UV 
intensity and UV dosage, and solar radiation 



□ yd 






Mr mtn liliriiliii 
III I Irii citilii. cill 

1 800 678 3669 



M-F 7 a m to 5 30 p m Pacilic Time 
fM 1 510-670-0589 
M;C 3nd VISA • One-year vnnaniy 
30-day money-back guarantee • PseszR 



Davis instruments 

3465 Diatllo Avenue. Hayward, CA 94545 • www davisnet com 



that enters it directly outward. 

"We have all heard it said that 
light travels in straight lines," says 
Albert A. Bartlett, retired professor 
of physics at the University of Col- 
orado in Boulder. "These straight 
lines are called rays." The rays keep 
going straight, he adds, "until some- 
thing reflects or refracts [bends] 
them." When a ray of light strikes 
the reflecting surface of a mirror, 
it is reflected. The angle at which 
the ray hits the mirror is called the 
angle of incidence. The angle at 
which it is reflected from the mirror 
surface is the angle of reflection. The 
fundamental law of reflection is that 
these two angles are equal. "One 
sees a similar situation when billiard 
balls bounce from the cushion at the 
edge of the billiard table. The angle 
of incidence of the ball on the cush- 
ion is equal to the angle of reflection 
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of the ball from the cushion." 

Mirrors with convex surfaces 
cause the reflected rays to diverge 
at a greater angle then they would 
have diverged on reflection from a 
flat mirror. As a result, the image is 
smaller than it appears on a flat mir 
ror of the same size, but a wider 
angle of view is shown. "In the fun 
house in an amusement park, the 
mirrors are curved in complex wa>s 
so that different parts of one's im 
age appear to be wildly distorted,' 
says Bartlett. The rays are reflected 
at either a greater or a lesser angle 
than they would have diverged from 
a flat mirror of the same size. 

The oldest mirrors found date 
back to the Etruscans, Greeks, and 
Romans and consist of a thin disk of 
highly polished metal, usually bronze. 
By the Middle Ages, such mirrors 
were found throughout Europe. Dur- 
ing the first century A.D., Roman 
naturalist Pliny the Elder is credited 
with first using glass to create mir 
rors. By 1 564, a Venetian mirror- 
makers guild formed, ushering glass 
mirrors into the era of commercijl 
production. 

With today's advanced engines, is it 
a good idea to let a car idle or warm 
up for a short time before driving? 

)dck Rohan 
Van Nuys, Calif. 

"THERE'S NOTHING to be gained b\ 
warming up the car before driving it. 
In fact, it was never necessary," says 
Art Nellon of the Car Care Council 
in Port Clinton, Ohio. The practice 
was often followed to enable the ve- 
hicle to reach a normal idle speed on 
cold days so the heater could warm up. 

Nellon also notes that today's oils 
are far superior to those of years ago, 
so cars arc even less susceptible to 
engine damage than they were in the 
past. It's not a good idea to race your 
engine when it's cold, however, be- 
cause the oil has not had a chance to 
fully circulate and engine damage 
could occur. 
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I have noticed tiiat when an unopened 
can of cola is left in the sun for some 
time, it loses its carbonation. Why? 

Stefan T. Pietrzak Youngs 
stefenp<3l(isu.campus.mci.net 

ALL CARBONATED beverages con- 
tain two major elements, namely 
carbon dioxide and water. Accord- 
ing to Tom Roziak, a professor of 
chemistry at tine State University of 
New York in Buffalo, 'Both the wa- 
ter and carbon dioxide elements con- 
tain a weak electrical charge. This 
electrical charge forms an attraction 
between the water and carbon diox- 
ide molecules, allowing the carbon 
dioxide to remain in solution. This 
magnetic field is small, so any energy 
put into the solution will break the 
bond between the water and carbon 
dioxide molecules. This energy may 
be in the form of movement, such 
as shaking up a can of cola, or in the 
form of added heat." 

In other words, the liquid soda 
holds less carbon dioxide gas in solu- 
tion when exposed to higher temper- 
atures, which is what happens when 
the can is left in the sun. This is true 
whether the beverage remains inside 
a sealed container or not. So when 
you open up a can that's been in the 
sun for a while, all the carbonation 
escapes, leaving your beverage "flat." 

What causes sleepwalking, and 
what does a person feel or 
experience while sleepwalking? 

padock@villagenet.com 

MEDICAL SCIENCE has amassed a 
lot of information about sleepwalk- 
ing, or somnambulism, yet much 
remains unknown as well. Classic 
sleepwalking most often occurs in 
otherwise-healthy children, typically 
from ages six to 12. The cause? "It's 
a genetic phenomenon. It runs in 
families," says Dr. Neil Kavey, direc- 
tor of the Sleep Disorders Center at 
Columbia-Presbyterian Medical 
Center in New York. "Now, you can 
be bom with a heavy predisposition 



to sleepwalking and never sleepwalk, 
or you may have a more moderate 
predisposition and sleepwalk, and we 
don't know why," says Kavey. 

.Among the agents that can set 
off sleepwalking in someone predis- 
posed to it are sleep deprivation, 
traveling across time zones (because 
of its effect on sleep), combinations 
of medications, alcohol, and stress, 
among others. For reasons that are 
not fully understood, the parts of the 
brain that control walking or talking 
become automatically activated, while 
the remainder of the brain remains 
in slumber. Often, a very specific 
trigger — say, a banging pipe — can 
stimulate an episode, says Kavey. 

The sleepwalker's actions may be 
simple, such as sitting up in bed or 
walking about, or more complex, such 
as dressing and undressing or going 
to the bathroom. Some sleepwalkers 
have even driven cars. 

Kavey describes sleepwalking as a 
state 'betwixt and between" sleeping 
and wakefulness. WTiat a person expe- 
riences during this state is the biggest 
mystery of all. The sleepwalker will 
usually present a blank, staring face 
and be relatively unresponsive to ef- 
forts of othen to communicate. When 
they are awoken, sleepwalkers are 
rarely able to recall anything about 
their experience. "We don't know 
what they've been going through, be- 
cause they can't tell us," says Kavey. 

According to the American Sleep 
Disorders Association in Rochester, 
Minnesota, sleepwalking occurs in 10 
to 30 percent of all children, and 1 
to 7 percent of all adults. 
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We answer your most frequently asked 
science and technology questions in the 
Ask Popular Science section of Til. Only 
letters that are selected for publication 
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Anyone imptying theft of service will 
be denied assistance. 



WorkSAVER! 
BackSAVER! 

The DR* POWERWAGON"- is great news for 
homeowners who are tired of straining their 
backs and muscles carrying heavy loads with 
inadequate wheelbarrows and garden carts. DR* 
is POWER-DRIVEN so U does the work - not 
your arms and back. MULTIPLE SPEEDS for 
powering up hills! DISC BRAKES 
control your speed going down. E^asy 
DIAIP BED eliminates 
hand unloading. Perfect 
for moving firewood. ?" 
yard and garden 
debris, mulch, 
compost, 
gravel, ttxil 
trash cans/ 
recycling, 
most 
anything! 

So. WHY RISK 
straining vour 
back and 

muscles? 

Patented 



LARGEST Off-Season" Savings now in effect! 




mail this coupon today for FREE DETAILS about i 
the RevokAonary DR* POWERWAGON'iodudmg pnces and 
specifications ol Manual and Elednc-Starting Models, and 
'Off-Season' Savings now in effect There s no obligation. 



Name _ 



Addreu. 



s 



Slate 



. ZIP , 



"fa COUNTRY HOME PRODUCTS*, Dept 3212N 

Meigs Road, PC. Box 25, Vergennes. VT 05491 



C. CRANE 



COMPANY" 



COMMUNICATION EXCITEMENT 

TheATS818 and the 
C. Crane Catalog! 



FREE CATALOG 




•iSmemwy jXMets 

• Radlo^uzzer dock alarm 

• Dual time clock 
|«BiM-inhandlt 

• Continuous SWcovenge 
tan 150 to 30,000 kHz 

•BFOIof single sitWMndrecjption ^^t^^SSOT^ 

The Sangean ATS818 
la the iMat AM. FM. Shortwave portable com- 
munication shortwave receiver for tha money 
It is now on sale tor an Incrtdlble price. 
$149.95 incudes: AC adapter, shipping to 48 
states 12" x 7-1/2" x 3" Urmted stock, lyr warr 

CALL FOrT^^^^^FaTI^^S , 

ri - e O 0-522-38631 



Custom and traditiondl designs 
Flexible spaces for active lifestyles 
Complete, affordable building system 

Catalogs 12 • Video S20 • Comtructioii Guide S42 9S 
3215 Meadow Ln , Suite PS, Eugene, OR 97402 
hllp./ / www.domes.com • I -800-572-8943 



61 Ways to Help You 
Qualify for the Job You Want 





Frse Facts about Caraar 
Diplomas i 

mrsnrnrrrjnan 

without any previous experience, 

you can tram lor a money-making 
career .even gel a Specializeo 
Associate Degree, Call or send 
for free information on tfie career 
field that interests you most and 
how to tra m lor it 

1-800-595-5505 ext. 1337 

CAU ANYTMC— 24 Iwurs 1 day 7 days J week 

o«i ma. COUPON tooayi 47qzu 

International Corresponilence Schools 

0«>L*«SA7S, 925 Oak Street Scranton, PA 1851 5 

Sand (TM facts on how I can study <l home hx the career 
I have ctwaaa No cblgaian. CHBK ONE Mn ONLY. 
*nOWpjNVBUllZED ASSOCUnMSKCUUZai 

msacnoEaMEnKMRAtiis TEctwounYDEORSFMnRsan 

□ gOBiakiMMmginiM : S3 (MEngnmig T«l«<clogy 

i3 62 MKtnncri EnQnnnKi Ittfnology 
O 65 QKtm Eranmna Mdnotogy 

□ 67 Ekdrane Ttdniw 

CMiBi onoMA moeiuMs 

□ 47AraniilCinSpecai« 

□ sePaOnxnm 

□ SS^MMgam 
G 76 Ffnhret WMf 

□ 12 u 

□ SSOKMll 

□ 26 Tl 

□ MIMolTli 

□ M PKimacy TidnoU 

□ ISHcralnipi 

□ 31 Lodiiniai 

an,- - - 

□ sa 

□ aei 

□ •31 
0 151 

□ IS2I 

□ 1561 

□ ise Ado Body OapiirlKincan 

□ l4«DtyMlCanincloc 

□ 1(BComwarliapNc/M« 

□ KMCtrpm 

U ItfHontRmaMngtnmar 



G eiAccointna 
C SI Bia MgnL-AwctOpllon 



C 07HigliSd<o<il 

□ 04AutoM«>lv 
C 14/l>C(nMorwigtn«i^nKn 
C 22Wllllsf<n«yConMrvM0ii 
C OeBaonaan 

70 Smtf fiuHwu MaragenwM 
: j 2S Ski Ripir' 
C lIBooUMcng 
n 96 raPnpnr 

□ MOajOlvCire 

□ 23 IMm bnca MSMM 

□ 24 0vU «HMn 

□ itewwdif 

C 32 Art 

C 33 MotoftYda ftipiir 
r; 06 HMfiMun Mnunart 
C SSOtifIng 
^. S4 AutoCAD 

l^. X PmoM CompuW SpactlM 
C: 27PCRil«t 
C 44 A> C«t T« Put • 
C. 48CaT<»«» lwi>il 

□ 94 Ftaoi & Nunkm 

□ 67 TVAICT " 

n oeugal 

□ 40- ■ 



IniiiiaMUji 



PigiO«gn« 



'For perwiul tnrtchnwil 

Namt 

Strsst 



□ 01 

□ 37VI»ii(_ 

□ eecosoi 

D 62 JAVA 



rSASIC 



_A»t.#_ 



CMy/Slals ap_ 

l^ons ( ) J 



TAKE AN EXTRA 



\sUP£tt HEAVY STEE L BUILtHt 



40 50 



Made for the 
do-it-yoursetfer 



Available Models- 
20 X 20 • 25 X 30 • 30 X 40 



Umlttt timm only 800/41 3-4781^ 





UnliinKed.Xow Cost. InstantTy Available C^^k 
Backgfotind Music from OriginM Standard aB^^H 
Rccofdiiujs' Dcx s EvciNltiiiiq Kar.ioki- ^^^^B 
doei... Bcller and qiics vou iIk- _ r»-^^»l 

Thompson Vocal Eriminatm ' ^^■L'lB V^^^T ' 
Free BitKtuife & Dciiio iMK—^f^W ^ T^^T 
LT Sound Dipt PS I mMT 
7988 I T P.iiU.n V » 

I 111.. .1.1., (,A ?on')8 ^ --^^ f 

2-t Hour Demo Into Request L»ne f770)482-2*8' 
Hfhan you Want Somelhinq Better Than K 



1 



Hake $25 to $100 per hoi 



with 



Yes, It s really possible by making and 
selling brigfit colorful BaOge-A-Minit 
buttons Buttons are proven money- 
makers at fairs, flea markets, con- 
ventions, or anywhere people 
congregate They re fast and easy 
to make with Badge-A-Minil and 
inexpensive' 

Send for a FREE full color 
catalog or send tor a 
Starter Kit only $29 95 
plus $4 25 shipping 
(IL residents add $1 87 tax) 



Badge A Minit. OepI, fSiO'i,, p o Boi 800, laSalk. 

CALL 1 800 223 4103 




OWN A 
MACHINE SHOP 



f/mfNall Sbasic 
machine tools In one easy 
to-use benchtop machine. 
Save time, money. For 
home or business. 

Call for your 
FREE Info Pak. 

Backed by sennce. Imimng. videos tne technical 

1-800-345-634; 

Ask 

9 Smithy. 





Ask lor operator PS/W 



Dept PS710 PO Bra 1517 
AnnArtxx. Ml 48106-1517^ 




r-3 
I 

! GEOOOME HOME KFTS 

S • ^«JncM Stong • Efwv EBcaM 

I I Wit I tanUiOO •SMIISkrHMU l»p <M«pa 

I GEOOOICS WOODWORKS. MC 

^__^<M4J4U^^iolWE»OU^«514(I>H90»;iJ«q ^ 




erial 



SCIENTIFICS 




' Celebrate July 4th & All Events 

CARBIDE CANNON 



BIG BANG! 




SbomiUi Ctiaam 
MibtmifkBANG: 
I tuiif-up nine 11 spccitl 
e«iiis Uses powdered 
ofbidc ammo Hundreds 
l( ihou for few ceaa All meul comlniciioa wiih laree. nig{ed cut 
inm wheels. Macbined bnu nMctuniun for easy loading and finng 
AiKhcniic mni-of-<ennjr> deiign Handsome decoc when noi in use 
Made in USA Ic lasi i lifciimc Available in ? si2cs 9" cannon. 
(M.95 piatpaid: 17" cannon. $II9.9S postpaid: 2V cannon (shown 
here) will) rapid firing and auiomaiic loading. $119.95 potlpild. 
The larger the cannon the louder the bang' CirbMc mmo, aboal 
IN thots, U.W; 3-pKli $1S.M. Spark plifi, -Vpack ilM. 
Send check, money order or call Visa. MasterCard accepted by 
■Mil or pbooc Give card number ft etpiraiion Moncy bacl guaran- 
IK Send for FREE CATALOG! 

nt CaatHaca Co.. lac Dtpl PS, PO loi m. BdkMKm. M INU 

★ * Call 1-800-987-BANG ** 




DOME 



Pre-cul domt liona kits m a vviety of floor ploos up 
Id 3,000 sq. ft. Cwnplitt kits stort « low n $6,793 
Atlradnt, easy liHisscinble, ciiergy «ffici«nt SI? for 
lOO-pogi (otakig pockon Cokx videc $10 mora. 

Web Address WWW domenome com 

TIMBERLINE GEODESICS 

201 S llolii St , lerktley, U 94/04 I 800 DOME HOME 



< \ 

World's best home 
weather station* 
- only $379 

I others from $179 

Features superbly accurate: 
• barometric pressure • 3-lir. pres- 
sure cliange • indtxir/outdoor hu- 
Imidiiyt • dew pointt • wind 
speed/direction • indoor and out- 
door temperature • wind chill 
I temperature • rainfallt. 

Instant ac- 
cess to: • cur- 
rent values • 
uiday's highs 
and lows • yes- 
terday 's highs 
and lows • 
lung term highs 
^"■^ and lows • 

time/date for all highs/lows • rain totalst for 
today, yesterday and long term • alarms, and 
much more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 

The ULTIMETER 2000 is a great value; 
only $ 379 + shp'g. (tOptional sensors add'l.) 

* Even WeatherWatch Magazine (May. 
"96), known for its hard-hitting, authoritative 
reviews, concludes "the best we have seen." 
Call or write for free brochures 



J9 



1-800-USA-PEET 

or 732-531-4615 FAX: 732-517-0669 

PFKT BROS COMPANY 

1 308-71 OP Dons Ave.. Ocean. NJ 07712 
^^^Vui^u^jorTi^Pag^^^w^vcclbro 



ULTRASONIC PEST REPELLER 

GUARANTEED TO REPEL RODENTS 



MICE.RATS 
SQUIRRELS 
FLEAS & BATS! 




//i\v 



The Electronic Pest Repeller 
with a Proven Record... 
NOT a -CHEAr Imitation! 

USES NO DANGEROUS POISONS! 

The REPEL 200t is tfie most advanced design unit available! 
nistiimalcltHtrtinrtomptHorsmodtl-aiin'lif- Hs 

powerful lack Itammer like sound levels easily exceeds ctm- 
pelitive models by 50 times or more MIg byNat'l Pest Con- 
trol Assoc member Engineered and tested in USA Over 
3.000,000 units in use from coasl-to-coast from Attorneys 
offices to Fast Food ResUurants. The REPEL 2000 Pest 
Repeller is KINDER than SAFER than poisons. INAU- 
DIBLE to people and non-rodent pets (gerbils. hamsters, 
guinea pigs may be affected) It will not interfere with TV. 
radio, computers or electronic equipment No chemicals, poi- 
sons, insecticides or fumes The small size allows for conve- 
nient and unobtrusive placenwnt No maintenance Sili to 
un •vtrywhtn. Guaranteed to work or return within 60 
days for lull refund (less P&H) Includes a 3 year mfg 
warrenty Ideal for vacation home, shed, workshop, garaoe, 
basement - anyplace plagued by pests Meas. 2W%y ABS 
plastic. Ivory color Each unit protects 500 sq. ft. costs less 
than U per d» to operate Shipped by FIRSTCLASS MAIL 
ONE for $10.0$ plus $3. P&H; TWO lor $35.06 plus $4 P&H. 
SAVE $37.7SI FIVE for $7S. postpaid Send check, MO, VISA. 
MasterCard. Discover Card Acct #, Exp Dale & Signature to; 
THE WILLOWS. Dept PR-472 
179 Post Road West, Westport CT 06880 
Charge Orctort Call: 1 -«00-770-11 55 TOLL FREE 



J 



WHERE SCIENCE 
COMES ALIVE 



• ASTRONOMY 
MAONIFIERS 
BINOCUI^RS 
MICROSCOPES 



■OPTICS 

• PHYSICS 
■ ROBOTS 

• MOTORS 



•MACNETS 
• BIOLOCY 
•CHEMISTRY 
•TELESCOPES 



Our lamous Astroscan* 2001 
extra-wide field telescope 
provides speclacular 
images over 
a wide tield 
of view to any 
astronomy buff 



Huge selection of 
laser pointers - ideal for 
presentations and 
lecturers 




FREE CATALOG j 



\ 800-728-6999 

E-mail: A971C911»*iltcl. com 



VbH am mw wti iHi wt www.Wsd.cwi 

Edmund Scientific 

CONSUMER SCIENCE DIVISION 

Dept A971,C911 Edscorp BIdg , Barnngton, NJ 08007 
Phone 609-547-8880 ■ Fax; 609-547-3292 



Presenting the NEW ALL-TERRAIN" 

DR® FIELD and 
BRUSH MOWER 

— the amazing self-propelled, 
walk-behind brush cutter that ~ 

• CLEARS & MAINTAINS meadows. 
pa.stures, roadsides, fences, wooded and 
rough non-lawn areas with ease. Mows 
over 1/2 acre per hour! 




• CUTS tall grass, weeds, brush 
brambles, sumac - even tough 
saplings up to I " thick! 

• Plus CHOPS/MULCHES 

most everything it cuts; 
leaves NO 
TANGLE 
of 

material 
to trip over 
or to pick up 
like hand-held 
brushcutters and 
sicklebar mowers 

• POWERFUL up to 14 HP; with or 
without Elfctrw-Siarting. POWER REVERSE; 
-l-SPEEDS. BIG SELF-PROPELLED WHEELS 
roll through ditches, wet spots, up slopes 
with ease! 

• Perfect for low-maintenance wild/lower 

meadoH'i... European-style woodlols free of 
undergrowth. ..walking paths. ..any area that 
you only want to mow once a month... or 
once a season' 



So, 
WHY 
MESS with 
hand-held 
brushcuners 
that are so dan- 
gerous, slow and 
tiring to use... OR 
with sicklebar 
mowers that 
shake unmer- 
cifully and 
leave such a 
tangled mess 7 



PLEASE MAIL 
COUPON for FREE 
DETAILS about the 
Amazing DK i n: LI) 
and BRUSH MOWER! 



rVES! Please msh complete FREE DETAILS of the DR' 
KlKLl) and BRl SH SlOW KR including prices, spec- 
ifications of Manual and ELECTRlC-STAmiNG mod- 
els, and "Off-Season" Savings now in effect. 



NaiTK 



AiUnss 



Cil> . 



_Slalc 



ZIP 



— a 



TO: COUNTRY HOME PRODUCTS', Dept. 3212F i 
Meigs Road. PO. Box 25. Vergennes. VT 0549 Ij 



Revolutionary • Easy to Use 

TRIMMER 

ON WHEE LS! 

The UR' TRIMMER/MOWER • 
rolls as a feather on two 
BIG WHEELS! 
TRIMS far easier, better, more 
precisely than hand-held 
inrnmeri. MOWS 

everything from -r rr jf made 

whole lawns M^MB in USA 

(even wet! 
10 lough, 
waist- 
high 
growth 
with 




I Even CUTS BRLSH and 
saplings up to 5" thick with 
optional blade! Far safer 
than ordinary brushcutters. 
The easiest [o handle 
trimmer, mower, or brush- 
cutter you've ever used! 



I Please mail coupon todav for FREE DETAILS about i 
j the Revolutionary DR* TklMMERAIOWER ' includ- 1 
ingprices of Manual and Elecinc-Staning Models and' 
"Off-Season" Savings now in effect. { 

Name. 



1 Address 






PSC 


Cnv 


Stat* 


ZIP 





TO: COUNTRY HOME PRODUCTS* 
Dept. 3212. Meigs Road, P.O. Box 25 
Vergennes. Vermont 0549 1 



MEN: BE 
TALLER!! 




Tired of being short? Our quality loother 
footwear has a hidden height-increasing inner- 
mold inside the shoe. WO OVH>SlZtD HHLS I Look 
like ordinory shoes. Will make you up to 
3nMl£L depending on the style 0»sr 100 rtyfai 
to choose from including dress shoes, boots, 
sport shoes and cosuols. Extremely comfortable. 
Sizes: 5-12. Widths: MEE. In business over 55 
years. IIIIONrr4Aa GUAB AMTg. Call or write 
lodoy for your fflH color catalog 

ELEVATORS* D 

RICHLEE SHOE CO., DEPT PS70 
PO BOX 3566. FREDERICK, MD 21705 
TOU-FRa 

i-800-290-TAm8255) 



2 SEAT BIKE 

Drives Like a Car! 

Easy to Pedal ^/^^ 
t^ulti-Speed / {». 
Street Legal ( 
1, 2 & 4 Sealer, 

Fre« Literature 



RMOilH/ <im 




1-8O0-974-6233 Ext 5783 
www rtioadesinfo.com 



MOLDS ^ 



for making Ornamental 
Concrete Items 

Book about Alumjnum Molds 
including over 425 designs, 
prices and production trade 
secrets from ttie world s 
largest motd manufacturer 



CONCRETE MACHINERY CO.. INC. 



PP. Box S99, Hickory. NO 28603 



Book 
only 

$10 



ADVANCED BUILDING^ 
UrTHOD Bum your 
own dome wMt) our 
componanl pafMls ol 
rsinfor od oon cr ate 
aiK) EPS InsUatkx) , 
Super anaray-effidant, 
ultimata raslstanoe to I 
tiurricanaa. aartttquakas. lomadoas, tarmltas and lira 

Fr— tmchun or tand St2 Hora PItnntig POL 
AMERICAN INGENUITY* S77TP Hollaay Spa* Rd 
- 407-S3».8A7 



Woc>d»do«. FL 32B6S 



Own A Wood'Mizer 

PORTABLE SAWMILL 



> Saw trees up lo 36" diameter 
by2t fl long*— on site 

• All-products mill kiln and 
edger catalog S2 00. 
Profitability booklet 
and video 

SIC 00 :> 

« LT25 mills ■ 
trailer froni 



Over 15,000 
SawmlHs 
World -Wtda; , 



S7S05! 




1-800-553-02191 



EIGHT BRANCHES IN U.S.A. AND CANADA, 

WotxH^aar Products, Inc. i 
B1B0 West 10ch Street. Oepl E86 
MianspoUB. W A6S14-S400 



WOOD HEATI 



i 



• Never be cold agaim! 

• 20 year warraaly ' 
■ HeaU entire iMNse 

• Wood, Wood-oil. 
Wood-gas mudeb 

' Forced Air or 
Hoi Water rumaccs 
• lJs«s 1/2 the wood as other brand* 
Call or write for factory Urtct catalog 



Charmaster^ 

2307 C HIGHWAY 2 WEST 
GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218 326-2636 




XT! 




Giant Grabbag of U.S. 

Stamps - only $2,00 



Special collector's opportunity - Giant 
Grabbag of over 200 U.S. .stamps 
includes obsolete issues as much as 100 
years old. Al.so airmails and commemora- 
tives. Each Grabbag is different and yours 
is guaranteed to contain at least 200 stamps 
and your satisfaction is guaranteed. 
Perfect to start or add to a collection. Limit 
I Grabbag per address. Adults only please. 

Send $2 for your Grabbag today and 
also receive special collector s information 



and pricelists along with other interesd 
offers on approval. 



Grabbag of 200 U.S. Stamps 

B \es\ Send me 200 diffcrnMil U.S. Stamps and I 
lO.S-pagc U.S. Statnp Catalog (mailed scparat 
KncloNcd IS $2. Satisfaction guaranteed. Ljmil i 
lection at this .special price. 

Name , 

Addrcss^ 

Cily/Siato/Zip 



Plea.se send payment wiUi coupon to: 
Mystic Stamp Company, Depl. 5A261 
Camden, New York I.UI6 



a 0 P U L A R SCIENCE 01 R E C T 



advertise in Popular Science Direct call Liz Irving or Gena Rosenson at 1-800-44 5-2 714 today. 



•;. i DECODES ALL 

authorized PREMIUM & PAY PER VIEWS 



JAVICATOR.... , 

fM oniy lagal way to own ywr can**rttri 

COPYCAT 



ROADWAY ENTERPRISES Fax: 402-33 I -2899 • 402-33 I -3 1 89 





r ANKLESS Gas Water Healer 



□ 

inp://w«nir. Pluniblngnat.com/myion 



ENERGY SAVINGS 
NEVER RUNS OUT' 
LP OR NATURAL GAS 
COMPACT DESIGN 

Call WXV4S«-17«t 
For • Fr«« Brochura 



— aUILO YOUR OWN CAR 

• BoU kw as imi« as $3001 

• Up to 90 mpg! • Str««l 
i«Qa( "AD ov^athef cab 



CCMPLEJl 
PtANS aorf VIDEO 

ONLY $34 




410 -JJ.' OJU 
OR 41U ijiji 




Let MM point yoa in tkt rigkt ^iwctiom 

CABLE TV 



DESCRAMBltnS 
CONVERTERS FILTERS 
VIDEO STABILIZERS 



MDnTrui /trraw 

ProOjd epilog / hl^,„,l. 



1 Yiir Wirrarty 




888-554-2776 



:ABLE TV. DESCRAMBLERS 

ies\ Prices & Friendliest Service 
Special Dealer Pricing" 



Tffo-Piece Combo $99 

(Minimum quaruiv lOlol) 
30-Oay Free Trial • l Year Warranty 



LAMORE ELECTRONICSB STEEL BUILDING SALES 
1-800-665-1687 ■ - 





r 




"^^R*"— ANY SIZE — 
STtEL • ALUMINUM • WOOD 
BRASS • STAINLESS 




— 


1 




Fr9m Brochurm» 


■ 




TOLL FREE 




< 1-000-231 -0793) { 







FACTORY DIRECT |I||,|B^ 

800-813-1358 piVSne^^ 




■IMJUpTIOtlOJjp^gi 



, , . I 800 A WIRE 4 U ■ CAO Bu.id ii vauiuK 

Matoc SaUt, inc. 294 7348 ■ f^l/^/^fTO B'":''»'o» F.re , 

JERROLD PANASONIC SA'S ETC ■ ^^I^^E" f, 
CABLE TV CONVERTERS PLUS 



•Special Dealer Price^l •Compore our Low 
RetailPnces! •Guoronloed Prices + Worronhejl 
•Orden shipped immediotefyl C.O.D. 

* WE'LL BEAT ANY PRICE ★ 

Sarry N J. Klii. DMlm Wtate4. 



■UrxmSt ZOOUbuM 
■MAvtllaM 
wWMudgUns com 




P.O Bon flOS. O^A S • Mtv«R, 240S3 • 1-eO(V«17-63V7 



CABLE TV 
CONVERTERS & 



DeSCRAMBLSRS 




^^^fc M:i7 t" S* llmJu. Nl- < 

I www.tkaelectronics.com 
^ Friendy Service, 
yt" 30 Day trial period, 
it 13 Month Warranty. 

FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL 



1 '800-729' f 776 



m ^^^^ ^1 S 1 




COIVVERTER! 


i • FILTERS • 


DE5CRAIVIBLER5 


n 


COPY REMTAL TAPES WITH OUR F,. ^fl 

VIDEO STABILIZERS ( /flff' II 








SAVE SlOO'S^liil^ 1 

EVEN SIOOO'S on premium ■ 
CABLE TV EQUIPMENT ■ 

fffffCabIt TV Catalog. ■ 








■ 


■1 1N% MONET BACK MMANTEE! 


BHHn 1 


MODERIM ELECTROIMICi 1 -800-906-6664 

2609 S 156TH CIRCLE • OMAHA NE 68130 http //www modernelectronics coiyg 



FREE 
Catalog 

Repair 

Service 

30 Day 
Money 
Back 
Guarantee 



Cal 



Increase Your Vision 

with vour own 

CABLE BOX * 




illliiinm 

If-ITERPRISES 

89 



ALL MAJOR OlEDiT CAIDS ACOPIfcU • UtU Kmutli Wvd • Suite t»-m • A««>ia,n 78750 



CONVERTERS & DESCRAMBLERS 



PROGRAMMABLE AND ADDRESSABLE 

COURTEOUS AND PROFESSIONAL SALES REPRESENTATIVES 
ASK ABOUT THE INHNTY 3000 • 30 DAY MONEY BACK GUARANTEE 

I CALL TODAY FOR YOUR FREE CATALOG! 
^^^^m. 1-888-69-STAGE 
^^^^^^^^^^k Stageright Electronics, Inc. 
^^■■^ CrcdH C<Hs Accfted 



129 



BUILD A BtK^CAR 

1 8EATER - 1 SEATER • nCKUP 

BIKECARI T)M Anitzing Mini C(r 

you Buid «■) Bkt Pi' 

ComplM* 1 SMltr 
Plini onty $12.— 
For 2 SmiW or P 
Pltni idd SS.OO 
lll3loronlyS19 95 ToOntar 
Stnd Chtck or MO. VISA/ MC 
Prd«r( Cill l-3M-g S«-a324. 




P.O. MX n 

0C*U:H.14«7|I 



Cable TV Combination 
CONVERTER & 
DESCRAMBLER 




B€ST DCAL 

cicaiioNics 




Oea/crs) 
IV c / c e m «< 



V E 

$100S »»««t«»m«^ 
30 Day >foif«y 9ack gumramf* | 

I 




Call U» Cms fl ^ 
Kit (9tU tKhMftm^ pHof 



Spiral, Straight, and 

curved Stairs 
All Sizes & Styles 
Steel, Wood, Akjmmn I 
Custom & Stock Kits f 

Free Brochures & 
Factory Assistance 
1-«0(M31-21SSeiLPS107| 
http://www.myten.coml 



CABLE TV 




* £ WILL A-' 4 

Oil BEAI 



y 1 ANY ADVtRtl$£D 

O r? v>,r ' f r> I r < /> « r on f- !- ■ 

SAVE SSS - DON'T RENT 
CALL FOR FREE CATALOG! 



Call AA Stcc(tOHUUi Today! 

800-258-9512 

http:// www.AAEIectronics.com 





ALL CABLE 
BOXES! 

HONEST PRICES 

NEWEST DIGITAL EQUIPMENT 

^coc 5^iaj- CLtCTDONIGS 
★ ★ ★ ★ ★ 

1-800-475-2355 

No Florldt Sml»t 



DISCOVER THE AVANTAGES 
OF SnELMASTirS 
MASTERCREprL£lAN 





Cable TV 

scramblers 

nvrrirri • Filtrri • AcGCIforin 



30 > , - 




t «nr WOnrfy cr <« cxxmcll 



1-800-379-3976 

WUSJTt AODfflS^ HT(P //OBIONUICTOONIC&COM 



Prices starttng ■ 
as low OS $99/1 




Sava on Setoct Stfm 
25-36.30-4J 

4S>>2.»-I20 •IWhll«tM9« 




New tv FREE i*.' 

1 800 188-4606 



ISAWMILL $3795. 

FREE INFO 




S'lmifuki Inc. 
W Curtuiigbl Dr. 

Unit J 
Amhmt, ,V) 14221 
1-80(^1.7746 
Ext. 101 
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CABLE T.V. 

Converters & Kquipmeiit 
WISK PRODUCTS I 

30-(la> mi>ni>> hacil 
l-vcur uarniiitj 



Dealers 
Ueleome! 



\isa. M(. \niiv(<>l> 



CABLE TV 

DESCRAMBLERS 




Best 
Buys 

Service 
Warranty 



800-835-2330 



ALARM SYSTEMS 



WIRELESS DRIVEWAY ALARM 

A b«ll rings in your 
house anyfime some- 
one walks or drives 
into your place. 
- Fum UtafMur* - 
DAKOTA ALERT. INC. 
Box 1 30, ELK POINT, SD 57025 
605-356-2772 



ALTERNATE ENERGY 
SAVERS 



BUILD SUN, WIND. WATER POWERED AP- 
PUANCESI 30 Plans. Details. S3.00. MCOAA. 
3203Bordaro, 1 000 Oaks. CA 9 1362 



FANTASTIC sell running motors and gener- 
ators FREE info. Energy Research, Box 1514, 
Jackson. CA 95642 



FREE ENERQYI Fuel-Less kitotors and Gener- 
alorsl HAA. R2EPS Bowling Green, MO 
63334-9350 



HOVERBOARD TECHNOLOGY! Advanced 
design uses electrostatic forces for propulskxi 
and levrtabon Plans $20 HOVERTECH, Box 

16154. West Palm Beach, FL 33416 



New! Amazing Rotary "V Engine. Free inforrrM- 
tkm Send BASE to 12 Elsinore. Bath. ME 04530 



NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO. 
Box 306-S 1 0. Seminary. MS 39479 



NEW FREE ENEROVI Fuel-Less 350hp En- 
gines Creative Sciences Box 557 New Afcany. 
IN47150 (612)945-6168 



APPAREL 



SPECIAL: Aussie Drovers Hat. ai- Tanned 
leather. $34.95 S.M.L.XL. CORDA & WIL- 
LIAMS, PC. Box 130, Satauma, FL 32189 



SUSPENDER WEARERSI FRUSTRATED 
WITH CLIPS THAT CONSTANTLY SLIP OFF 
YOUR PANTS? Our suspenders feature pat- 
ented "no-slip dip.' Brochure/ Order (SOO) 
700-4515. 



ARTS MUSIC POETRY 



POETRY CONTESTI $5,000 IN PRSESI 
American Poetry Awards, Box 49(H>S, Os- 
prsy.FL 34229 



AUDIO VIDEO EQUIPMENT 



LOUDSPEAKER REPAIR' Call Simply 
Speakers. 1 eae-FOAMROT for free info. (Toll 
free- 24 hours ) 



AUDIO/VIDEO EQUIP^' 



COPY VCR TAPES CLEARLY. The 

Stabilizer' Removes all Copyguard. 
flashing or jitters Comae ready 
1 800- 768-8805 



REPAIR FOAM ROT 
YOURSELR 



' Sm Sti Xnn^ W 
'Kits mil any 
jeLBon.Hki.EV.ic 

' UC' VISA/ DKXMf-no OOOl 
' Cil • nuM 1 iToM taf bw im 
' Pmna 24 rn 7tlMn«iei 

or r.«f>. 800-747-3692 

to ipsa .FM Ron. Ncarai 



I 



STEE 



AUTO SUPPLIES t. 
EQUIPMENT 



Book of ALTERNATOR/Geoeralor ReCxil 
Box 26044. Las Vegas, NV 89126 
WWW hhtechnology com 



AUTOMOBILES 



CARS FOR $1001 TnxAs. boals. *^*m 
motorhomes. furniture, eiectnxics, ccmpg 
etc by FBI. IRS, DEA Available your mil 
Call 1-800-51 3-4343 Ext S-20025 

SEIZED CARS from $1 75. PorscTws, C^ 
Chevys. BMWs. Corvettes Also Jeept,« 
Your Area Toll Free 1-800-218-9000 
A.6586 for current listings. 



VAPOR CARBURETOR TRIPtfS HPG.I 

intormation H4A. R2PS Bowling Grsen 

63334-9350 



AVIATION 




•An nipannwila ijrral**! 
a No •c«r«« r f (f a 
^-^•apy Co-ajyt 



0-1 CoAStructlon Plana: 
Only |24.n 



lit 



ACTUAL U F O. BLUEPRINTS. "FREni 

S3 00 postage NASTEX Box 231. NoAj 
gen. New Jersey 07047-0231 I 

Aiitioats Hovercraft Plans. Propel e rv A«M 
Engines Catatog $5 00. Arrowprop. 61 
Meeker. OK 74855 



BUILD 9FT. SOARING "U.F4).T I 
als $20 00 NASTEX1 Box 231. Nof» Baf 

New Jersey 07047-0231 




BACKPACK POWERED MIUCHVnill 
$4995 PsrsbomellighltraMngsa 
www.parabomaxoin 1-407-CS7'-^ 



BOOMERANGSI HI -TECH DESIGNS 
ing Science Protect Fun Returns' FREE Cl 
log BoomerangMan. 1806-2 N. 3rd. Morvot 
71201-4222. 



POWERED PARACHUTE NEWSLEFI 

Large classified sectkxi. $20 00 annual i 
scnptkxi 4 Issues Visa/MC accepted PoU 
Poweichutes Inc 28621 SE Woods Rd Ea 
Creek, Oregon 97022 1-80(M57-431O 



AVIATION 



ote Controlled Flying Saucer! 



ID Ryl Nd AaamUyt Bea \Ms m RC HotXiy 
= SUS 5S Monn Ordsr cr Onqua 
page: htlpV^mm.lnica/aucac 
tm 926 Onhnd Cm. 
SK,CMadi,S7M 



0«SS 
our MM) 



l.STM 2Z5 
24 Hr Vara Ortertlne (306) 955-1836 
24 Hr Fu (306) 931 0055 ^gH^ 
E-mail utomanOlinlica ^^^^M 



Fly Indoors! Only S50 




BEER WINEMAKING 



PER QUART- WHISKEY (brandy, vodka. 
Manual. Legal aspects. S27 0O Georgia 
DepL 103. P.O. Box 1786. Winder. GA 



^MAKERS WinemaKarB Free Catalog. 
Service, Free Recipes. Ce<lar-S. Box 
5. Seattle. WA 98133 800-342-1871 E- 
vxnebrewOaaDet 



WERSI Outstanding products since 1979. 
William's catalog, call 800-759-6025 any- 
wwrw.wjKiamsbrewing.com 



E CATALOG. Brew Quality Bear Yourself 
V Call WindRiver Brewing: 1 -800-266-4677 

ime. 



etvewers. FREE CATALOG. Great Begin- 
uts. Brewery. Box 14712, Minneapolis. MN 
3 800-234-0685 



EMAKERS - BEERMAKERS. Free llus- 
d Catalog. Since 1967. 1-800-841-7404. 
.US. Box 7850-N, Independence. MO 
>4 



BETTER HEALTH 



WING- Potentially harmful supplemerrts- 
I information (the strangest nutritiorul se- 
l24hrs. 1-800-432-9867 



erwiaa PurtfWrs... homemade distilled. 
I) 874-9028. Box 45981, Center HiH. FL 
14-0459 



BOATS & EQUIPMENT 



KT KITS - PLANS - PATTERNS - BOAT- 
LOING SUPPUES - All Boat Types, Sizes 
5E CATALOG - $3.00. ($5 00 Priority) - 
X -Boatbuilding- •■ $6 00. CLARKCRAFT, 
' Aqualane. Tonawanda. tfY 14150. 
»«73-2640 
wxljtiiicf (fLcofn 



M PLANS- PATTERNS- KTTS- 176 page 
rALOG- $5.00. GLEN< Box 1804/PS7. 
2 Rosecrans. Bellflowor, CA 90707-1804. 
-630-6258. 



BOOKS PUBLICATIONS 



3LISH YOUR BOOKI Free guidebook to 
isidy book publishing. Vantage Press, Dept. 
516 West 34th Street, New York, NY 10001 . 



USINESS OPPORTUNITIES 



OOO's WEEKLY! Assemble products at home, 
aranteed legitimate offers (many choices) 
« report; American, POB 2352 Dept. PS97 
>eley CO 80632 



000 w e e kly ctufflng anvetopes. Receive 
00 each. Rush stamped addressed enve- 
e. Cok>ssal Box 04021 5-PS, Brooklyn, NY 
204. 



,500/ THOUSAND Immediately. Stuffing En- 
lopes Free Supplies Send S.A.S.E.: J.H. 
iterprises. Dept. PS10, 114-1027 Davie 
reet. Vancouver, B.C. V6E 4L2. 



BUSINESS OPPORTUNITIES 



tiaOO WEEKLY RECORDING VIDEOTAPES 

At Home No Copyrighl Violation. Free Startup 
Information. CMS Video, 210 Loma Square. 
«163PF, Birmingham, AL 35216 

«1 MONEY MAKER Spare Timel No sallingi No 
inventoryl Pub<k:ty documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money. 333-PSA7, 
SW 5th Street. Grants Pass. OR 97526. 



$2,000 DAILY From your Telephorw AnsvMring 
Machine! I've made over $1 ,000,000 usir>g minel 
(303) 637- 1 492. Recorded Details. 



$2000 «*e«klyl... Assemble products at home. 
Free inlopakl... Universal-PS, 1454 Rockaway 
Parkway. #249, Brooklyn, NY 11236 



$2,136,000 IN 6 MONTHS working only 20 
minutes dailyl Toil-Free recorded details: 
1 -e0fr«57-3378 or (303)654-7 1 1 5 



AUTO PAINTING 8K3 $'s Easy to learn, less 
than $500 to start. Video, instructions, rrwiual & 
equipment list. Send $49.95 to Drakeley, DepI 
PS- 1 . 1 2620 Gulf Blvd, Treasure Isl, Ra 33706 



Be TTie Bosslll Scholarship Consultants make 
excellent rrtoney. For free tnformatran 
1 ■800-647-9406. 



CreMa Web WealtM Business is BoomingI 
Rush BASE to find out how Azure Marketing 
Group. 10020 Main A201 . Bellevue, WA 98004 



I 



MAKE HUOC PtOrm r 



i 



Elaelronie FWitng Lure attach to your boat, 
uses 12 volts. Fish Rustler. 1415 11th Ave.. 
Altoona. Pa. 16601 USA Fax 81 4-942-3436 



FAMOUS MAILORDER MILLIONAIRE reveals 
rrxxiay-making secrets! Free exciting cassette. 
Melvyn Powers. 12015 Sherman Rd.. North 
Hollywood. CA 91605. 
httpiz/www.mpowers.com 



GET PAID $268 20/ Roll Taking Easy Snap- 
shots! Film Supplied Photolek. Box 3706-PS, 
IdyllwiW. CA 92549 909-659-9757 



HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10m HYDRAULIC PARTS SUP- 
PLY, BOX 41 S7, BROWNSVILLE, TX 
78523-4157. 



REPAIR CRACKED WINDSHIELDS 



Earn $90,000 Yearly Rapalring 

-not npl»clng- 
Large Cracks In Windshields 

CALL 1-800-826-8523 
Of wrttm Tlw Glass Itochanix Inc. 

4S5S NW 103rd Ave. • Ft lautlerrtak. FL 333S1 



Incredible Morwy Making Opportunity. Proof at 
any Library Send $5 00 To G.R C.P.O., Box 
301 , Clarksville, NY 1 2041 . No checks please. 



KICK BUTT: Mailing Unique Idea postcards 

brought me $893,000. Try It. (916)729-3278 



MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext.452. 
www.prostepinc.oom 



MANUFACTURE GIANT 6' PROJECTION 

TVs- HUGE PROFITS!!! SONY QUALrTYII! 
SIMPLE!!! CATALOG $1.00. POU-VISK)N, 
187-PS CYPRESS. THROOP. PA 18512. 
(717)489-3292 



MONEY MAKING MACHINE Curbmate ma- 
chine installs beautiful corK^rete lawn edging. 
Amazing profits. 80 1 -262-7509 



lUSINESS OPPORTUNITIES 



NEW1 GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free inlonnatkin. GROWBIZ. Box 
306-S10. Senrvnary. MS 39479. 



PIANO TUNING PAYS: Learn with approved 
home study course. Diptoma granted. American 
Tining School. 17050 Teller Dr.. Morgan HHI. 
CA 95037. 



EARN S60.000 YEARLY 



Repairing (not replacing) stone dam- 
aged windshields andplate glass 
Learn how a 3 minute repair can earn 
you $1200/week! 

CALL NOWl 1-800-695-6224 

FREE REPORT! 

NVS/OPTIKLEER, LYNN, MASS. 01904 



Reclaim "Scrap QokT From OW Computers/ 
Jewelry. Free Information. 24 Hours: 
(603)645-4776 



SerkMS Potential possibls (or LAZY people and 
sell starters. Let out team do the ckiaings for 

you. 800-81 1-2141. ext. 24626 



STAY HOME! PROCESS MAILI PAV 
WEEKLYI GUARANTEED! DETAILS: RUflM 
LONG S.A.S.E.: MAM A0VERT1SINGM 
1007 FEDERAL, FT. LAUDERDALE, If 
33304-1422 4 



WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 
4671 59PP. Atlanta. GA 31 1 46. 



WE'U PAY $2950 AND MORE PER 
HONTHI- EASY * HEALTHY. FREE INFO- 
PACK. BONUSESI... UNIVERSAL-W, BOX 
3M^378 BROOKLYN, NY 11 238 
httpi/frnwnters.AOl.cofTi/UPCIMINC 



YOU STRUCK A GOLD MME. Earn ia0,000a 
yMT GohVCtironM PMng Embiwnt Or Auto- 
mobHea. Free Infonnation, Call US/Canada: 

1-800-877-0066. Write: The Gold Mine, 5405 
N W. 102nd Avenue, Suite 221. Ft. Lauder- 
dale, FL 33351 



BUY IT WHOLESALE 



39,457 Products. Factory Direct.. TAIWAN, 
HKONG, MEXROII Save SOO-900%... Echo. 
Box 73»<:i07, Shalimar, FL 32S79-073S. , 



FAMOUS NAME REPUCA WATCHES. Amaz- 
ing Re-creations Excellent Quality. Free 
Wholesale Brochure. 1-800-553-4334. 



FREE 1998 600,000 ITEMS. Vi/holesale Direc- 
tory (LSASE) TNT. Box 2614P. Big River. CA 
92242 



CABLE EQUIPMENT 



ALL CHIPS $9.00 -$18.00 & CONVERTERS. 
QUANTITY DISCOUNTS. NO MINIMUM. ANY- 
TIME. 1 -800-7600555. 



BEST KEPT SECRET- INCREDIBLE 
Wholesale Prices on Descramblers. CALL BUY- 
ERS ASSOCIATES, 1-800-889-5139 



HQ SAten Notch Rttw* tMM. E-Z install 
tost aeHvatlen chips/ boards from $5.00. 
BuM/ ID Stoppers S9 95. Name brand d«a- 
cramblars from $139. Exterpal activators Irom 
$65 DEALERS WELCOME. LET US BEAT 
YOUR BEST PRICE 1-800-M9-9189 ANY- 
nUE. SE HABLA ESPANOL 



Buikl your own cable tester. Comes In kit 
form.Works with J- systems AS LOW AS $49.95 
800-671-1 1 10 E-mail: (xlentOhi.nat) 



CABLE TV BOXES 



Hl!j:l:!.!l.l i. — i l.Lli ll.ia «» 

DESCRAMBLERS 



CABLE EQUIPMENT 



CABLE BULLET "TERMINATOR/ LD. 
BUSTER." Electrorucally shiekls yourself and 
your box UFETIME GUARANTEE. Whotaaata 
prteae. 1-800<2fr«>24. 

CABLE CONVERTERS. TEST MODULES. 
luloney-Back Guarantee EXTREMELY COM- 
PETITIVE. New universal auto-multimode mod- 
ule, raw equipment, catalog, credit cards, c o d. 
888-443-9185 

CABLE DeSCNAUBLEm. Aa MAKES! 

LOWEST PRICES AROUND! PRECISION 
ELECTRONICS, HOUSTON TXj 
<-S8a-6»1-4610 r 

CABLE DESCRAMBLERS/ CONVERTERS. 

REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800-782-7214 

CABLE/ SATELLTTE DESCRAMBUNG. New 

digital satellite fix. Wacal FAX 716-283-6910. 
hWp7/www.sc>amtilif<gnews.com 



CABLE T.V 
CoHverten & Eqaipi 




VBA. MC, COJL I 
VEGA ELECTBONICS 

(800) 888-5585 I 



CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADK) SHACK 
PARTS. PLANS/ KIT from $5.00 plus FREE 
BONUS!! 1-a0fr81&^»103. 

CABLE T.V. CONVERTERS AND DESCRAI|> 
BLERS. WHY RENT? CALL BASIC ELECTR^ 
CAL SUPPLY. 1-MM77-077S 



CABLE TV 
DESCRAMBLERS 



Vli>i)liih-I> Mil- limi-ol l'i-ii'c<>: \ll 
llniiiiU: MiMM-1 ISiiik l.iiiir.iiilcf: 



The Cable Store 
1-800-390' 1899 

1 Gam -8pm LST 



TWO-PIECE COMBO $99 

(Minimum Ouanlity: 10 lot) 



Copy Rental Tapes with] 
Our Video Stabilizers | 



Oiiiilil> l<|iii| ill IKI I :!ll Hill 

ln;il I'l-riiMl Ni-wr Ui-iil Vuiiiii + 
Siwv s|00'- li|iii|Hiii-iil s«-l l|i 
■fi ll I iiii- \\\ Majiir ItniiiiN 
lliiaiiliM lli^i iiiiiil^ 



v: 



UPS • Fed 6x • COD 
All l^ajor Credit Car-ds 



CABLE TV DESCRAMBLERS. AU MAKES. 
IMMEDUTE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE aOO-304-MOe. 

CABLE TV, DESCRAMBLERS, CONVERT- 
ERS, QUANTITY DISCOUNTS, 30 DAY 
HONEY BACK GUARANTEE. NO CATA- 
LOGS. COMPETITIVE PRICES. CALL NOW: 
1-600-322-0921. REGAL SALES MC. 



ee 1 
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CABLE CONVERTER DIAGNOSTIC TEST CHIP 



LOADS FULL ACTIVATION OF CABLE CONVERTER 



WE STOCK A COMPLETE LINE OF CHIPS.TOOLS, WIRELESS QUICK INSTALL TEST 

BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE VMLL BE DENIED SALE. WE SELL PRODUCT *** 
ONLYIIt TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIESIII 
'LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY S TEST BOARDS & GET 1 FREE 
MON -FRI- 8AM-7PM - SAT 10M-2PM-EST. HTTP^y/WWW.SOO-OOCABLE.COM 

VISUAL COMMUNICATION 

FOR CATALOG & ORDERS 1-800-GO-CABLE 
TECHNICAL SERVICE DEPT. 717-620-4363 SORRY NO PA SALES 



I S INC 

lESTABLI! 



ESTABLISHED 1«76 



CABLE TV DESCRAMBLERS/ CONVERT- 
ERS BARGAIN HEADQUARTERS MAKE 
YOUR BEST DEAL WITH US GATEWAY 
ELECTRONIXS 1-888-422-2533. 



CABLE TV EQUPMENT « ACCESSORIES 

tWhoieMlen Wateomel 30 Day Mon«yback 
QuwitMl Frea Cataiosi PflOFORMANCE 
ELECmONICS, mC. 1-aOM1S-1S12. 



CABLE T V. TEST CHIPS. Pioneer. Jerrold, 
Saentific Atlanta. Zenith, Tocom. Pk) Q.CuIm. 
FTG's. RFTa, Hudson Tech Inc. 
1-800-577-5617 



CABLE DESCRAMBLERS ft TEST CHIPS. All 

models . lowest pnces Available overnight. 
Chipsmatt, 1-800-208-2638/ TECH. 
954-792-7012 



DESCRAMBLER KIT 

$14.95 

WHY PAY HUNDREDS MORE? 

1-800-752-1389 
(24 HOURS) 



CD ELECTRONICS IS NOW SELLING 
CONVERTERS/ DESCRAMBLERS DIRECT 
AT WHOLESALE PRICES. 30 DAY TRIAL. 
QUANTITY DISCOUNTS. 1 -aOO-«42-9670. 



lU'l/nM. 



$60.00 

* :tO Ihn IVial * 1 Vev HaiTHnh * 

Gtl4) .>69-4027 
W(»RILS (»> AIJ. JIRROI D SVSTEMS 

r-«lail: rfai'it><)4nL>:«>aol.r<iin 



DESCRAMBLERS... C0NFUSED7 We'll Ex- 
plain All Your Options All Models Available. 
Quality Service. Open 6 days, Mon-Sat 
9:00a.m.-8:00p m. SUNSTATE ENGINEERING 
1-800-717-1575 



DESCRAMBLERS. CONVERTERS. ALL OP- 
TIONS EXPLAINED. BEST PRICES, SER- 
VICE, WARRANTY, FREE CATALOG. 
1-800-854-1674. 

DESCRAMBLERS 
800-733-7612 

VIEWPOINT ELECTRONICS. 



New Products 
works on all systems 

Wholesale pridng - Dealers wanted 

800-763-7277 



132 



JERROLD AUTOMOOE TURN ON CUBES 
new low prices . . 1/WO, 20^, 50A49... 
CALL NOWII 1-aO(K660-CUBE 



TECH SUPPORT ELECTRONICS 

1-888-273-1349. Basic cable TV converters, 
personal security equipment Money- back guar. 
Free catalog. 



CABLE TV DESCRAMBLERS 



'YourDescramtilerConnecljon* 
Free IVeaiHiriafltij* Free 30 Daqlrial 
Equipment Set Up lectiUne 




UNK YOURSELF WfTH OUR EXPERIENCEI 
CABLE TV DESCRAMBLERS 30 DAY MONEY 
BACK QUARANTEEI ALL CREDIT CARDS 
COO. CABLE LMX, INC. MPLS. MN 
1-600401-0096 



PUZZLED ABOUT DESCRAMBLERS? WEU 
EXPLAIN ALL YOUR OPTIONS. WHOLESALE/ 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE 
1-668-236-0967. ROYAL ENGINEERING INC 



SECRET CABLE DESCRAMBLERSI BuU 

your own Descrambler lor LESS than $12.00 
in SEVEN EASY STEPSI RADIO SHACK 
Pans List and FREE Descrambling Mltiocti 
thai COST NOTHING To Try, Included. Sand 
$10 00 to INFORMATION FACTORY, P.O. 
Box 669. Seabrook. Texas 77586. For VISA/ 
MC, CO D'S. 1-281-922-3512 Any TImel 

TEST CHIPS, GUARANTEED QUALITY. S30- 
%*0. TECHNICAL SUPPORT, QUANTfTY DIS- 
COUNTS. TELECHtP. 1-800-793-7567. 



VISA MC AMEX C O D | 

CABLE TV 



CONVERTERS & EO 




I 




30 dqr moftay back 
guaraniM 

Quandly dhcounl 
l-yaar wananty 
DeatoTB welconwl 



(800)739-2253 

inietaclivc catalog WWW.tekvlew.com 



STOP HERE... WE LL SHOW YOU THE BEST 
OPTION IN DESCRAMBLERS. ALL MODELS. 
CALL FOR FRIENDLY SERVICE & LOW 
PRICES. OPEN 9-8 MON SAT. 
1-a0043S4t1l 



WHOLESALE PRICING RFTS SILVERS 
GOLDS WIRELESS AND ALL CABLE 
BOXES. MEGA 600-6764342 



CATALOGS 



Time Machines. Levitalion. Teleportation. Invisi- 
bility Details $2 00 DWFRENCH, POB 
2010(AVES), Sparks, NV 89432 




-390t CMtry TcdnHogy Todiy- 

Tim* Travel - Inviiibilily - Lvvitation^- Ra- 
dionics . Mind Power Device* Hidd*n 
Technology • Course* • Hundreds of Prod- 
ucts III Catalogue $4 00 

PO Box 291 7 P, Palm Spnng*, CA 92263 
Ptx>ne (619) 327-7355, V*.Mc.Amei 



CELLULAR TELEPHONES 



CELLULAR EXTENTtONS, 2 PHONES 1 NUM- 
BER, FUP PHONE DPC-550 WITH ACCES- 
SORIES $149. DETAILS, CATALOG 
702-642-0325 OR WEB: httpj/ 
www.lessbusters.cofn 



CLASSIC CARS 




BATTERY MASTER 
SWITCH 

• Can lit post 
or side terminal 
ttattenes 

• Model 192-B 

Discoonacli «il t>«ctncai circuits «•t^ « vrri&m tur" 
Ol tn« KOOC AtlAcr^ 10 Danvry r, mmulfs HM^-, 
OuN Su>UDI« *0* 12 Of 24 wolt b«n«fi*t 

R«fly3v« »noo to »toc trt«n ina 

un«uinor<z«0 OCWalion ^^4 95,^ 

plus S2.50 S/H 
BATHURST INC. 
Vaa Mttnlghl RH - Sulla »»-Pl 
PtlUbuitii P« 1S217 
4t2/3««-l»10 Fli 412;M7-1IH 



DO-IT-YOURSELF 



BUGGED7 PHONE TAPPED? I 

ol Counter-Surveillance Equif 
Fast' (800) 732-5000 



FOIA ralaasM Qowivna'it < 

lor bO(*M (Mailing how Q.Q.. 111 
Pike, #177, RockvWe. MO 20652 



Surveillance Devices 



Hour Maphorw facaa 



THR-f* 

$99.95 

Smallest transmlttan 

mo-ISO nny a Powertu 
Mien 0«t Th* we of a aimel 
soyiai 

.1. U0IOl.'4 

;^44 .73 most sgnsnive - 

rtfddMn In o dl/of inodkaiv * s* 
rraramu txilh iUi* of oofiMnaDon t> 
«>FMradk>i«IDl/4n«e "SnapMT 
Uses chone Ire tor POMS' a arvannal 
Cowr nimH) 

Video Cameras! 




e 




'"C-^O ■ 

into eUtm Or SWnODCK 

$149 95 



iKAjaaouipui 



irndDCk-jwOI 
»«i430kml 
uui of udB all 



1 soo 594 m 

Seynior -Radix Inc Box 1660S5 F 



SURVEILLANCE, COUNTERSPY. 
TION. Guaranteed Lowest Prices' Canj 
$5 00 PROTECTOR. Box 520294-A. Sf : 
City, UT 841 52 (801 )-487-3823 



DON T THROV; AWAY THAI USED 
COPIER on PRINTER CARTRIDGE' 


Do It yourselt REFILL IT 
It s easy SAVE OVER 75S 


S19.M 


'iSSnMiXl f " f ' 

MOMOT 4^^^5^ 




MCORPORATEO - n ii ' " ii 

»'H»n»»0 ^ (TMINMW 



FACTOfiy DIREC1 

Instant 



GARAGES 

$r99 < 




COVERi^ 1-800-932-9344 



Fai: 203-931-4754 203-331-4777 

vwwK.cover-it lnc.com 



Copyiigiited nraleri 



EN TO CORDLESS PHONES. CELLU- 

& more Modihed hand-held scanner re- 
• all Fre<^uency Usi included S179.00 30 
lal. 6 month warranty. MC/ VISA/ COO. 
ie9-1860- CoofKtential. 

tUAL PUBLICAT10NSI Strange stuff! 
plans' FBEE catalog 185+ amazing pul>- 
nsl Electrx>man. Box 4-P, Carthage, TX 
HX)04 



ELECTRONIC DEVICES 

TRA BRIGHT LASERS 



ASVKABRANTCE 




eAntRtS INCLUOtD 

na - xtTM cqtiv xnati Um 



CYBERNETIC EAR! 



loncM Normal H«anng 3 to 4 TH>Ml 
iMlobla yokmt Conhol. FHi Ea«r 
■ BnoEtll Many Many Uwd 
imMllfoOttoyM* llf.W 





iif.m 



Atn at Window ond [Mmn to 



m 



lundiFfaniR«l(actw]Ughl l^cludMHIgl^ 
Irformanc* Opitcal P*c«tv«f and Vktjim \ 

M> CAimofNOT FOR lUEGAl USItMNG 

S Pkn- CisdMitonncliimpuctaML .-. l».oa I 
ft nt/nm- ticludM KOriiria It4f.50 | 



ranMi Eir«c*>* 

and VlMd SdrnJ Mm 
ifndback lhal Con Indue* 

bwaSMMtatttoMnd 
e«amit»c«i'Undat' Vou 
Hint El iu tow Hddsn 
IO«C AMfy m Many PaopM _ _ 

Mmctrnora - litoa 

BKmMOir Ml and (Vm tftjo 

■nmotaitoacir n IM o«) n«^ar w) - fvje 



CAUlOG tViin order or wnd i I PoUogt 



IFOWIATiM UMumntv 

nri( Aimasimuu 0 3031 ,/\/\/>Af\/ ^ 

IDIBS ONVf..M HKS.... I BOO 22)} 705 

;h UNE .9 to 12 EST 1 603 673 4730 

X r; UNE 24 HRS....1 603 672 5406 

E8 SITt AT hHp://www.aT)a2lngl .com 

fn Acc«pt Ctnh. MO. CHECK. MC. VGA 
•TMot Cuctorrwn PlaoM Add 20% SNppr^ I 




ms€ns mom i 4o.oo! 

M« wl lASE^' tor eipatVTwnti. nghl-ihowt. 
irxaumH^ oppuconom leotn about lASt 1*1 
wtlti our pk3nt. tx)Oks ofx3 kiti 

lITPi/WWWPWtB COM/MVWMAIN HTM 



MWK .NDUSIRIES .2JiS?.'r,rr. 
I269WPOMONA 

ORONA CA9l720i i).»i»7 



SURUEIUANCE HIDDIN CAMERAS 

J-.: MSSUIACIURIR BISI PRICI IN IH[ MARKII 



9 



■DllDl iMiR'jnnnrjai cnRPdRAllON 

9660 tui' Uii.i •jlo lli.lv»ic l.<i 'ili')l 



LASERS 



FROM $10.00 
(602) 934-9387 

MtpJ>»»ww.iTil I— rm-cowi 

-FtEE CATALOa 

IcRcDrCH— » P 0 Box 1724 
ISIRUmEWIS Gtendate. AZ B5301 



PROTECT YOUR EYES FROM YOUR COM- 
PUTER. Do You Suffer Eyestrain / Glare / 
Blun-ed Vision. Patented Coniputer Glasses Can 
Help. 1-888-GLARE-OO 



CONTACT LENSES 



CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-WO- 
CONTACTS. 



EDUCATION & INSTRUCTION 



A FREE VIDEO External BA/BS, MSAHBA. 
PHD/LAW. Financial aid. (800)471-3776, 
LASALLE UNIVERSITY, Dept. #776, 
Mandeville. LA 70470-4000. 



CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $600+ daily. 
Literature: 1-a0O-341-5446. 



COLUMBIA SOUTHERN UNIVERSITY. Ac- 
credited External BS/MS/PhO. Programs, Credit 
Life Experience. Free Catalog 1-800-977-8449. 
x468 



LEFT IN THE DARK7 DONT UNDERSTAND 
COMPUTER PARTS OR TERMINOLOGY? 
Free Merature 281-296-1743 




BS, MA, MBA, Ph.D. 

EARN A DEGREE 

I Send resume lor no-cost evaluation or call 

jg|4* (W) 240-6757 

64O0 UWor/i fllyO Nf 
\il Suile3M-W 
OW 07 



PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 1 00 years of legal training Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 70 1 449 , Departnr>ent PS , Dallas, TX 75370. 



PRIVATE INVESTIGATION TRAININQI Big m- 

comel Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133. Beverly Hills, CA 
90213-2133 



UNIVERSITY DEGREES WITHOUT 
CLASSES. Bachelor's, Master's, Doctorate. Ac- 
credited, inexpensive, convenient. FREE bro- 
chure. Bears' Guide. 6923-PS Stockton Ave.. El 
Cerrito, CA 94530. 800-835-8535. 
hltp://www.degree.net 



ELECTRONIC SUPPLIES 



PERSONAL ELECTRONIC "SOS ALARM" 

120dB. Strap with pull pin activation. $18.95 
CORDA a WILLIAMS. P.O. Box 130, Satsuma. 
FL 32189 



EMBLEMS 
PATCHES, DECALS 



CUSTOMIZED PATCHES, PINS. DECALS. 
FREE CATALOG, STAORI, 71 R TINKER 
STREET, WOODSTOCK, NY 124S6 
(914)67»6«00. 



EMPLOYMENT 
INFORMATION 



$329 84 Weekly Assembling Our Products At 
Home. Toll Free 1 -800-460- WABC, Ext. 1292 
(Message). 



Are you in a dead end job? 'How To Get tfie Job 
You Deserve* will help you find want you really 
want... and deserve! A high paying job wbere 
your talents are utilized and appreciated! Your 
on your way! Send $10 95 plus $1.50 S/H to: 
Radio Amenca, POB 832146 DepI POPS. 
Richardson, TX 75083-2146 or 800-527-2000. 



EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME TOLL FREE 
1 -600-467-5566, EXT. 8068. 



ASSEMBLERS: Easy work, excellent income to 
assemble products at home. Info 
1-800-598-0916 DEPT. HA-95 



EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 



QREAT EXTRA INCOMEI ASSEMBLING 
CRAFT PRODUCTS AT HOME! GUARAN- 
TEED! 1-«Ofr-377-«000 EXT.605O. 



HOME TYPISTS, PC users needed. $45,000 
Income potential. Call 1-800-513-4343, Ext. 
B-20025. 



FINANCIAL 



BUSINESS LOANS government backed are 
now available Call 1 (800)777-6342 free details. 



FREE CASH QRANTSI NEVER REPAY ANY 
PURPOSE. FREE INFORMATION PACKAGE. 
1-818-377-5229. 



FREE CASH GRANTS -Never Repay! Millkxra 
available from foundations for Business, Medi- 
cal, Debt Consolidation, Education Call for free 
infonnation: 1-888-643-4137 Ext. 303 



FREE GOVERNMENT GRANTSI BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(760)599-3502 



MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest. NO FEE Fast- EZ- Con- 
fidential NCOS nonprofit 1 888 844 NCC8 toll- 
free. TPS 



MONEY AVAILABLE NOW1 Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601 , ext.BF6050 



MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS. RE- 
STORE CREDIT. CALL 1-S0O-SAVE-ME-2. 



OVERDUE BILLS? 1400-788-1141. Bad cred- 
it's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not toan company. 
Town & Country Acceptance. 



FOREIGN NEWSPAPERS 



WORLDWIDE ENGLISH NEWSPAPERS/ 
MAQAZINESI SAMPLER 3/$3.98 FREE BRO- 
CHURE. MULTINEWSPAPERS. Box 866-30. 
Dana Point, CA 92629 

mutttnew8paperOcompu8erve.com 



FOR INVENTORS 



r WORK DIRECTLY WITH ^ 

REGISTERED PATENT ATTORNEY 
A DEGREED ENGINEER 

34 VRS COMBINED ENGINEERING • 
PATENT EXPERIENCE 

U.S. & FOREIGN PATENTS 

PATENT AND DEVELOP IDEAS WtTH 
THE EXPERIENCE OF AN EXPERT. 
FREE 226 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
IIWTHCXJUCTION TO INDUSTRY, 
MAHKETiNG PLANS Of FSHOBE 
PRODUCTION i PROTOTYPES 
AIM Specializing In Copyrights A Trademark* 

AsMclatM located near Patent Offlca 

CRCOrr CARDS ACCeinCD • 24 HOURSOAY 

MICHAEL I. KROLL 

REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION #26,755 
171 8TILLWELL LA., SVOSSET, N Y 1179 1 

TOU FREE US/CANAOA 800-367-7774 

Toll Free FAX - US 4 Canada 800-367-7773 
Intemattonal Phone/Fax 516-692-2795 
Intemet-hftp:// invention.com 
k E-Mail: patent O genle.com A 



AFFORDABLE PATENT SERVICES. William 
Sharp, registered patent attorney. Free informa- 
tion packet Free Invention evaluatk)n. 
1-800-542-1517. 



BORSARI & Associates, provides professional 
patent and trademark services For our in- 
ventor's package, call 800-225-2462. 



DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U S Patent Office 
Examiner DONT BE FOOLED BY PHONIES. 
Free patent infomialion- "Patent, Develop, Mar- 
ket Your Invention." Rtehard L Miller. 12 Park- 
side Drive. Suite-N. Dix Hills. NY 11746-4879. 
(516)499-4343. 1-800-242-9853. 
HTTP://WWW INVENTGOLD COM 

DONT BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-600-466-1793 

EFFECTIVE, INEXPENSIVE PATENTING, 
PRESENTING TO INDUSTRY. 19 YEARS EX- 
PERIENCE. FREE ADVICE. 1-B0(M46-«2»4 

ELECTRONIC PROTOTYPE & Test Fixture 

devetopmeni. Timely delivery. Yes, Inc. 
520-71 7-2322 www.lnc.corTVusers/yesinc.html 

FREE help for inventors! No charge lor protec- 
tion forms and infonnation kit Affiliated In- 
ventors Foundation 1-800-525-5885 

FREE INVENTION PACKAGE: For customized 
devekjpment, patenting and licensing assis- 
lance on your new product idea, call Davison 
& Associates. Success stories available... 
1-800477.6382 or httpUK 

www.inventagrationworks.com/ 



Have a Bright Idea? 

Now OW N IT lor only $89 

Cnalad By G»n« Scon R«g«tsr«d Palant Ag«nt 
and FoonderiChalmian ol INVENTORS FORUM 

• Provides "patent 
pending" status 

• Easy, quick to do 

• Avoids attorney fees 

• Filing lee only $75 

D(vlt-Your*ll /tCr/OA' KIT"' 
Provisional Patent Application 

(t'i>nprc\s' lunc"^^ Minpltlit-d jppln..iIMtn) 
Kit ifK-s Video, WorMxxA, Eiamples arxj Forma 

lutpntldM vvenluTP (nt^t 

l.S(K).7-4-P.J\TKNT' l-KIK».747-:XV. 




Got a Great Idea? You need INVENTOR'S 
DIGEST! Answers ALL your questions' $22; yf. 

1-800-638-8608 

bwentkxis, ideas, new produdsl Presentation 

to industry/ exhibiDon at nattonal Innovation 
exposition. Patent sen/ices. 1-800-288-IDEA. 

INVENTOR'S CHOICE: Inventors make money 
from your idea Step- by- step guklance. Pat- 
ents, Business Plans, Lcansing campaign, 
Markeung, Manutactunng. Seed- capitall Cii 
now for brochure. 1-888-528-6249. 

INVENTORS 'URGENT MESSAGE' FROM 
WASHINGTON D.C. 24hr recording Toll Free 
800-21 1 -0893 Request packet 12. 

INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS • SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 
MAHKETING METHODl NONPROFPr OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 

INVENT SOMETHING? ESI Inc links uncon- 
nected individuals with decision-makers Free 
brochure supplied (800) 547-7885 

Patent /Vpplications Prepared. Reasonable 
rates, prompt, courteous senice. Patent Doc- 
umentatk>n Consultants 1 -800-428-5779 

PATENT APPUCATIONS from $495 (Design), 
$750 (Utility). Free estimates, prompt sen/ice. 
800-548-3721. 

PATENT IT EC0N0MK:AUYI Free details. 
Licensed since 1958. Near Washington, D.C, 
Ph D Associates. 1-800-546-2649 

Patent Searches: Performed at the Unitec 
Slates Patent Offk». $300.00. Know the Pnoi 
An tjefore you sperK) thousands 718-471-8062 



ocToaia letT 
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OUAUTY. CunMii <ii«». AlfO BOABtE jM 
•filing flnd Indui^ piMflnMton. RNANCSm 
AVALMLS. nwMonnMon t-WMOl — ^ 



REGISTERED PATEMT ATTORNEY. Fornier 
patent examiner. 31 years expeflence. Dooakj 
KetttestTings. 1-800-966-7577. 



REGISTERED PATENT ATTORNEY 33 Years 
Experience. Master's in Engir>eenng. John 
Maier. Ill, 326 Wall Street, Kingston. NY 12401. 
1-80O-23O-9496, 914-340-0010. FAX: 
914-340-0099. 



SECRECY GUARANTEED. HELP 
AVAILABLE. MARKET1NQ/ PATENTING/ LI- 
CENSING. PROVEN METHODS WfTH GUAR- 
ANTEES. 1-800-841-1708. 



S.E.LU YOUR IDEA..... Free info, on Patents. 
Licensing, Marketing, t>asad on 25 yrs Exp. 
Harshaw Research 80(M51 -1326 



GAMES TOYS PUZZLES 



NEW DIMESTORE SOLDIERS. T METAL 
CASTINGS. LIST $1.00 MINIATURES. BOX 
195. PORT RICHEY, FL 34673 



HEARING AIDS 



HEARING AIDS- New FREE Catalog AH styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box 3 1 , Alpine NY 1 4805 1 -800-260-4 1 35 



HEARING AIDS- GUARANTEED LOWEST 

PRICES! No huge commissions. Horr>e trial, 
terms All makes We're the oldest, tiiggest, 
best. Custom instrument specialists. Free irv 
formation.OOO) 323-1212 Lloyds - PSC. 



FREE CATALOQ! 

New Hearing Aids 

MINI CANAL y-^r 



•46 Day Trial aHuge Savings 

TRY BEFORE YOU BUY! 
1-800-320-33CXD EXT R31 
Wtrit*: RHODES HEARING 

201 R31 Ohio St.. 
Brookport, IL 62910 



NEARLY FREE VIDEO. Learn why you hear but 
don't understand Video explains hearing and 
hearifig aids and a new way to get the right 
hearing aids without leaving your home. $5 95 
shipping/ handling Ethical Hearing Instruments 
800-875-6864 



INVENTIONS WANTED 



FREE Invention KK: Patent and Market your 
new product kleal Call Concept Network 
1-800-846-8368. 

HONG KONG factory need several new pro- 
dtxM fof their oversea Ixjyers Send product 
ideas lor royalty evaluation Can produce exclu- 
sively Hong Kong Plastic Metal Products Com- 
pany. Box 69627, Kwuntor>g. Hong Kong 



INVENTORS: Free information package, exper- 
ienced patent attorney in Washington. DC area. 
800-876-6670, J P Halvontk 

Leam how to offer your inventkxi for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements 1-800-537-1133, Kes- 
sler Sales Corporatxm, C-7-IW-7. Fremont. Ohio 
43420 



TO ADVERTISE CALL 

1-800-445-2714 



-KITES 

I FREE COLOR CATALOG 
I 



Crxxjsf from over 200 kites 
Many unusual & innoMativF dnigns 
Call or write for your catalog todayl 




I 

I Into The Wind • laoo) 54t-03M | 
_ M06-F Pearl Sl, BouMcr. CO 80302 ' 



LOANS BY MAIL 



SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1 -800-445-0680. 



MISCELLANEOUS 



M EN SWIPE SHOES 

EEE-EEEEEE, SIZES 5-13 

• FREE catalog 

• High quality 

• 160 styles 



HITCHCOCK SHOES. INC. 

Depi 46K Hingham. MA 02043 
1-800-992-wiDE WWW wideshoes.com 




MONEYMAKING 
OPPORTUNITIES 



CRAPSI Amazing. revotutior»ry system. Thou- 
sands of satisfied customers. Free recorded 
inlomiation. 1-800-217-7711. 



MOTORCYCLES BICYCLES 



DIMENSION EDGE BICYCLE ENGINES: Auxil 
liary Power Supply Fits Bicycles, Recumbents. 
Fold-ups, Easily Aluminized System Out- 
powers, Outclimbs. Outpaces Competitors Free 
Brochure 406-245-5380 



NEW PRODUCTS 



CAO BuHd 11 Voutsril 

LOADER 



Plana 10 burid and um 
• Nto mactunng 
- Ond«r $700 to tMjU 
•KiiAvMtabta 
•mrw odptara com 

m 



BrociMjr* 




PXXBaiaoe,Diiiis 



VIA240K1-I4IM17.S2S7 



OF INTEREST TO ALL 



GROW TALLERI FREE REPORT SHARP 
LABS . 100 1^ State Hgwy, Raynham, MA 
02767 



OILS/LUBRICANTS 



AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. Can 
8O4-53O-1400. 



PLANS KITS BLUEPRINTS 



Build A 6x12' FLOATING PIER lor under $500. 
For Plans send $15.95 * S5.00 S/H to Floating 
Piers Inc., P.O. Box 11455 New Iberia, LA 
70562-1455 

Dome Homes • Pre-cut kits - Superinsulated - 
Dome Tour Video Natural Spaces 

1-800-733-7107. 




lu*. r« 766S' 



Gasohol Steele (Plans) $10 To: MCNEIL P.O. 
BOX1624, Fayeneville, NC 28302 



PLASTICS 



RESIN CASTING and Mold Making Supplies 
Reproduce your own designs or parts no tonger 
available. Polyesyer resins. FILLERS. COL- 
ORS, SILICONE RUBBERS. CASTOUTE, 
Dept. 97M/PS. 4915 Dean. Woodstock, IL 
60098 



Rubber, plastic compounds. technk)ues. 
sources. Free inlonnation: Castcraft, Box 
1 7000(V96). Memphis. TN 38187-1000 



REAL ESTATE 



BARGAIN HOMES - Foreclosed, HUD, VA, S&L 
Baikiut properties. Low Down. Fantastic sav- 
ings. Call 1 -800-51 3-4343 Ext. H-20025 lor list. 



CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Shemtan Oaks. CA 
91423 



GOVERNMENT LAND 

us CITIZENS ONLY 



20-160 acra daim program MM availabia, gat youn lor 
tm govamntant la*. inAK.AZ.AR, CA. CX>, 10. UJ. 
NV. NM. on. UT, WA. WY For .complaH. Map^Hap 
packaga including maps, taiapiiona halplina, liimg 
lorma. ate tand S20, of lor mora nfonnatton aand $3 
PUBLIC LANDS TITLE, PO Boi 294S-PS Port 
Angales. WA 98362-0336 (ihs a not fiofnealsadlng. 
ITS much aasiar and only costs $1 par acra) 
hllpy/www ofypen conVputillcland»' 



GOVT FORECLOSED homes from pennies on 
$1. Deliquent Tax, Rape's, REO's. Your Area. 
Toa Free 1-800-218-9000, Ext. H-6See tor cur- 
rent listings. 



MONTANA WYOMING 



Traas. Craaka and IWtMllfa. 35 aaas suning at 
only $14,900 IwlanY other propartiaa tna tarn 
avatlabta Easy Owner Financng No Tana Lant 
Guarantaa Warranty Oaad Ouaraniaad Accaaa 
Cat today <v liaa mtormMon t pholot 

Rocky Mountain Timbcrlands 
1315 Eaal Man- Dapl PS PO Boa 1IS3 

Boj««T»n. MT S»771-l1S3-(40g) 



Call Toll Free: 1 -800-682 8088 



REMAILING SERVICES 



CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 
2421 PS Pratt. Chicago, Illinois 60645, 
773-764-0100,800-890-3199 
http;//www.netcom.com/-mailpost 



ROBOTICS 



CONTROL MOTORS FROM YOUR PC with the 
GadgetMaster. for only $99. (613)722-3430 
www.pcgadgets.com 



m 




Tor 


• jtllE •Boons •PLrNl • 
«Vlflt J'- ♦MODELS 'MORE!' 



kubJLL.rcbctstcre.ccni 



RUBBER STAMPS 



Order CUSTOM MADE" 

RUBBER STAMPS 




UP TO 4 LINES only 



$2 



95 



INK PAPS only i1 9S 

THOUSANDS Of SATISFIED CUSTOMERS' 
FAST SeHVICE Your OrOri Snipped in 5 Day'' 

mmmmmmBm ' 



SATELLITE TV 



4RUNNER DSS TESTING & OTHER HARD TO 
FIND INFORI^TION AVAILABLE 
514-458-2367 HTTP J/WWW.4RUNNER.C0M 



DSS TEST CARD auihwtEM al diamas.| 

information call loM free I-B86-416-7296 



FREE Big Doh Catatog- Low Pncos- 1 
Upgrades, Parts and "40TV". 
1030 Frontier Dr . Fergus Fate. MN 
800-334-6455. Intemationsl 218-7 
wiiirw.skyvlsk)n.com 

FREE CATALOG. World s Best S*ecaon|j 
ing Books, Videos. Software On 
(S00)483-2423 



DSS TEST CARD INL( 

FOR TESTING ALL 
PAY CHANNELS 

CALL BOXCOM 
1 •800-345-7800' 



FREE DSS TEST CARD MomMkm I 

Wortts with new system Write SIGN 
T10NS, 271 1 Buford Rd., Su4e 180, 
VA 23235 

OBTAINING SOUND lor your VCII an:: 
PLUS IS easy. No codes Needed. Also I 
TEST CARD mformation. 
1-600-211-5635. 

SATELLITE SYSTEMS. C/KU 
EQUIPMENT WE LL BEAT ALL i 
CIAL DXDSZ-100 EXCELLENT 
RECIEVERS$389. 1 -aaS-SKY-aBW 



iial Intertainment 




^k^C Compare to CcU 



MOM pmaiAMM P ff owoa 



Coiir*,- 800 SOO 9264 



SATELLITE TELEVISION PAYSI MnM 
sales lorce needed STAR VISION OfEP 

1 -800-899-9707, 8am • 10pm Pacific 



SCIENCE & CHEMISTRY 



ELEMENTARY PARADIGM RENOSI 
QUANTUM PHYSICS: QUANTUM CHBM 
TRY OBSOLETE. FREE INFORMATION ■ 
TERNET: 

http:y/npcc net/-unity/irxJex htm 

•EXPERIMENTERS' - CHEMICALS - APP«I 
TUS ■ GLASSWARE. CATALOG Cfl 
ESTABLISHED 1953. HAGENOW \M 
ORATORIES. 1302 WASHiNGT3 
MANITOWOC. Wl 54220 

LABORATORY CHEMICALS, GL 

INSTRUMENTS, STUDENT KITS. 240 I 
CATALOG $5 00 (REFUNDABLE!) AOVN 
SCIENTIFIC. 2345 S W 34TH STREET. F 
LAUDERDALE, FL 33312 (954)327-0900 

"Laboratory" Glaaawara, Chairacals Cjc» 

$2 00 Southern Oregon Sdentific. 1000 ' 
Street Unit A. Grants Pass, OR 97526 
HTTP;//www cdsnet net/Bus»iesa/SOS 

MAKE YOUR OWN ROCKET MOTOM 

HOMEMADE FUELS.'CHEMICALS- U 
Glassware. Acids. Supplies. Iristructional Bori 
Etc -HUGE CATALOG- $2.00. PYFKDTEK. f. 
BOX 300, SW^EET VALLEY. PA -ael 
(717)256-3087. 

Space Compass. Two expenmontal «i »u j a 
on motion in space. $9.95: Salvo Distnbul 
P O. Box 1733. SummenriUe. SC 29483 
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aerial 



SKYLIGHTS 




ECURITY SURVEILLANCE 



NVBLLANCe Sacutily. C«alog S5.00. SPY 
MMUH. 6066 Htodk HOHMon. TX 

J81 (713)774-1000 



INtoMNnMun Pintiolt Ctnwra 
fliMi|tnMa*NiMM VMM 
^aHwiM VMM • ElMtranie Klla 
Mlkipun Wet • \tahicte Traddng 
•VdIm Changers • Bug / Phone Tap 
OHkIoiiii • 7 & 16 Hour Telephone 

Recording Syttems 
• : ■^Ifsmrthing 'And Much More'" 

1 



tVholesjie Retail 
CATALOG SEND S 5.00 TO: 

SPY OUTLET 



STAMP COLLECTING 



EE QoU. SSmt, Beautiful Stamps. Wtlti 
fiO M t t . (Mar 21127 Fleetiwood, Hwpar 



TOOLS & MACHINERY 



f_ Um O iMnB UIhe $1 37.75. Taig. 12419 



ri> BLUE RIDGE 



-6- 



mm 



I'SA tourer for Kmco Mairr 
PO Boi ?i6 PS 
llumciinc. VS \ 25526 





C 'f.Urt'ng a' S 410 

•MNIs «M»Hli •Booto 


1 037 32;«»2 


CAMPDBX TOOLS OOI§>ANY 



BOLTS, SCREWS. TOOLS. WHOLESALE, DI- 
RECT. Quwanlewl. Catalog $2.00 (celundable). 
Cim(HDl)t33.BoKe5.BrtM0l.WlS31O4. 




Moimion. 8A8E: MhCTQpe. Rll. Bob 12S. 
QlMMto^R 720aO 



VIRTUAL REALITY IS HEREI VR publications 
under $6 aachl Homebrew VR, hacks, n>- 
souroa>,vnMUlliawl 
sage 1-600^74046 



WATCHES TIMEPIECES 



RBVCA aiime watches.. 



IflM Oeu- 



WATER PURIFICATION 



Eledronie Softening A DeeeaMng, uses no 

chemicals, installs without plumbing work, 
moneyback guaranteed perlormance, $399.95 * 
Shipping. EcoSotI Engmeenng 1 800-275-7070 




WIRELESS TV 



• nF Fr«qMfvrr tMO 7T00 Mm^ 
■ ( nw>Oy VHF UMF Oiiliiula 

. SASt Fo, -FREE* CMMog ty S^-vj s • 

PHILLIPS-TECH ELECTRONICS 

I - -O" Boi SSU • SconxUM. AZ tSIS2 

^^^^^ ^^^ ^""ORDEW UNE aoo-sao-uMDs 

■ "r,^l'l!L. CATALOG J wo eOa-947-7Tt>0 
n CiS* PAX U*M MM«7>77M 



Popular Science reserves 
the right to refuse any 
advertising order. Only 
publication of an advertise- 
ment shall constitute final 
acceptance of an order. 
Publication does not consti- 
tute an agreement for 
continued publication. All 
orders are subject to the 
applicable rate card, copies 
of which are available upon 
written request sent to the 
address provided. 



TO 

ADVERTISe 
YOUR 
PRODUCT 
OR SERVICE 
IN 

POPULAR 
SCIENCE 



CALL us AT 



x5l63 or xBBS. 
FAX# 



POPULAR SCIENCE DIRECT ORDER FORM 

$13.85 PER WORD - 12 word minimum worn counts Each word or initial in name and addnaa must be oounlad a* a word: JalmE.Jonae.34SE^ 

Roi n FAC.F CAP^ — mMCI Ml ■ wMrf SEVEN worti. MX BwSeoiailiM TWEE woid>.CIyialmlNd34iMreiMabbiwMleR and 

TMv^c wMro aaQVLiiuawm tni&i:nm MWU.mHmym¥tBCr tmumMmmX. T«l«M.Peymanlii»»eniefefcheiBeyourVWA.MMIllOM<. 

GREY BACKGROUND - $35.00 Amehcan Expraes or Oiacovar account. 

To: Classified Advsrtising DepL POPULAR SCIENCE, 2 Park Avs., Naw Yorit. NY 10016, OR CALL 1-80fr4iM714 



aft. 



_is anoieaad Is 



Jnaartian(a) In llia_ 



Haadhig my ad rtiauM ba 



1 


2 a 


4 


5 


6 


7 


a • 


10 


11 


12 


13 


14 15 


16 


17 


18 


10 


ao 21 


22 


29 


24 


VOURNAME 




PHONE 






(PLEASE PRMT) 

nnti 


ADDRESS 


tirrv 




STATE 


ZIP 




DATE 


YOUR SIGNATURE 










(PLEASE PRINT OR TYPE COPY • 


FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 





Copyrighted iflaBrial 



EDITED BY BOB SILLERY 



SAMPLING 125 YEARS 



SCIENCE 





Testing Car Bodies 



I "THIS FORD IS leaping into the air on one of its 200 trips 
I around the 'body-twist' course at the Dearborn, Michigan, 
test track. In this first of a series of tests, body and frame are 
subjected to extreme torsion stresses— first in one direction, then 
the other, as indicated by the whipping aerial."— Ocfo6er 1947 

The Dearborn track, converted from an airstrip built by Henry J, 
Ford, was the company's first testing ground. Previously testers 
for the automaker sought open spaces anywhere they could find 
them, including frozen lakes, sqys the company. Now one of 
Ford's three such facilities, the bearborn test track is stilt in use. 



Franklin's Kite Experiment Revisited 



I MORE THAN a century 
I after Benjamin Franklin 
used a kite to demonstrate the 
electrical nature of lightning, 
Popular Science recreated his 
experiment with more sophis- 
ticated electrometers. We flew 
kites from city rooftops 
(above), even from the Wash- 
ington Monument. Among the 
findings: Showers or thunder- 
storms were not the 
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only condition yielding 
marked electrical effects; 
we had no trouble getting 
sparks in cloudless skies. 
And voltage increased as the 
kite rose.— Orto/?er 1897 
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"Praise of 



Spiders 



11 

XU1 



"SPIDERS ARE only re- 
pulsive as long as we 
are ignorant of them," 
we wrote. Taking a 
magnifying glass 
to members of the 
spider family 
(left), we ob- 
served their com- 
plex structure and 
ingenious ways. "The 
spider practices industry, 
patience, and perseverance. 
The female is an affection- 
ate parent, very fond of her 
young."— October 1872 



Message 
from Venus 

"NOW WE know how 
hot it is on the day- 
light side of Venus— very 
hot. The Soviet space probe 
Venus 8 landed an instru- 
ment package in July, and 
the instruments sent back 



information for 50 minutes 
before falling silent— prob- 
ably prey to the withering 
heat and pressure on the 
Jovian surface. Fortunately, 
measurements were trans- 
mitted before failure: a temp- 
erature of 870'F, a pressure 
equal to 93 Earth atmos- 
pheres."— Octo/?e/- 1972 
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Ty Cobb Takes Batting Practice 

THIS BATTING PRACTICE pitching machine has its 
work cut out for it. It's facing one of baseball's 
greatest hitters, Ty Cobb. As the gentleman at right turned 
the crank, the revolving arm at the top of the machine 
swung the ball attached to the cord rapidly in the direc- 
tion indicated by the arrows. It doesn't look like Cobb 
had too much trouble putting wood 
on the ball.— October 1922 




OCTOlia tttT 



01997 B.J. REVNOLOS TOBACCO CO. 



1 3 inp • tar" , 0.8 nig nicotine av [lei cig;iti!ltu liy F rc im 



DORAL 




IIMIIMiimiinMlilllllHIIIIMMHIIMit 

ree generations of know-how go into crafting 
the premium taste of Doral. It's our people, 
our pride, and our traditions that have made us 
America's #1 selling value brand.* 

Discover The Doral Difference. 



DORAL FULL FLAVOR 



Que: 
Cull 



slioiis about our Premium Taste Guiirjnt 
USUI 1-800-743-6725. 



MJasfil on loijil U.S. .Slmre of-Markoi ikiiii, ilutu 




Luxury. It's one of the greatest scents of all time, 
right up there with Mom's apple pie and freshly ground coffee. 
Climb into a Chevy C/K Silverado* Extended-Cab and inhale deeply It's all there: the elegance 
of available leather seating surfaces fitted over richly padded and contoured seats. 
The convenience of a center console that combines storage for CDs or cassettes 
with a coin holder, map net and writing surface! 
And most impressive of all, one of the most spacious interiors ever put into a 

full-size pickup. First-class accommodations in a first-class truck. 
. From Chevy. The most dependable, longest-lasting trucks on the road.^ 

I 



Chevy Trucks 




LIKE A ROCK 



1-800-950-2438 or www.chivrolet.com crpi 

"With optional bucket seats tOeoendabililv based on lonoevitv 19861995 full-line liaht dutv truck comoanv reaislfations Excludes other GM divisions 01997 GM Corp BocWe uo Amend 



